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(54) DEVICE FOR MEASURING SHAPE OF ELECTRON BEAM 

(57)Abstract: 

-PROBLEM TO BE SOLVED: To measure a shape of an electron beam at a high 
speed with high reliability. 

SOLUTION: A data reception control section 2 changes a raster size so as to 
allow a color CRT 6 to display a test pattern generated by a signal generator 4 
and consisting of arrangement of plural dots in a way that a relative 
luminescent position of a luminescent fluorescent materials in dots differs 
among the dots. The test pattern is photographed only once by a CCD camera 
3 and measured data are received by the data reception control section 2. A 
control section 51 calculates the luminescent position of the fluorescent 
material included in each dot and the luminance level, calculates a cross 
sectional shape of each dot (that is, a shape of an electron beam equivalently) 
by rearranging the luminance levels based on the luminescent position and 
displays the result on a display device 52. The measurement is conducted at a 
high speed by employing a photographed image of the test pattern consisting of 
plural the dots where the luminescent position of the fluorescent material in the 
dots differs from each other. 
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ttWJfe/fl©->* F*-7X*S!*7-CR 
TCDa^SK:. ttRffl©EI— #tt©»*/^->fcB*l 

«tt»t#©«#ffi«a t *BEfc»fc*lH' 
*35^«!l»#Si:, ±B#5— CRT©«^ifflK:*#G]E 
• S£tl. ±85*7 — CRT tC^$nfc±l35r^, 

#/^->rtfc#tt*»ft*3fc#©«#ffi«£«JM-* 
»i©«»*at. ±E****#a , rsmanfc#» 
ttg7t# ©**#/* ^ - > w-* ffl^fiit^» 

mm** 2] »«5iiiB«©«?if-A»tta?fe»« 

t^x. »#/^— ie©*-?b— i*&mstis 

Fy F 5 fcO, » 2 ©«J*^gH4, 4> 

[1***3] n#miiBm<Dtt\£'-j*T&vtMfe&m 

\zts»T, S#/^->te. *tffc©*^b-A£iglggW 
±IE7-f >/t^— >©7'f >*a^r[fiicD*^x^;u 

b<D-?$>Z> Z. L&ft&frzW. 

[*9i©Wffl!Mft9l] 

[0 0 0 1] 

#5— CRT (Cathode Ray Tube) co*^®ic^^$n 
&Fy h^->et < K5-f >/^->oaR.P y h 

[0 0 0 2] 

[fi£3fe©gfl5] ffi*. *7-^CRT<D7*-tlX&m& 
K«flE*^3t«WfcWfli-r*^Sct UT«^b-A©J& 

[0 0 0 3] £©«^b*- A ©)£#«£;£?£«:. »*W 

fcJSItLTftx^.M 1 — fcSfc»U ItCCD (Charge 
Coupled Device) SSOjgflfeSS^lC.fc B £©ftX*;U* 
-*«*X*;^-KJ6««»bT*0a*. a** 1 ? 
Tit & nfcH*^-^ ^Tff tf- A ©«M*«r ?£* 

[0 0 0 4] yt^-7X?IA7-CRT 
tt. R, G, B©3«eoSI>fc{*:*««*a9i^»fla«l»C 



^Hfc^Stt. L^fc^-v h*^-77.^(c<t Off f 
- A©-gB©#-£iSi© £ -frTi3fjee>ftffc#:£3£ft £ 
«ifi£fc-3T^*©T. CRTgiBCHMlCif 

[0 0 0 5] ^E-Jl-C. ffi*. tfh'-AOk-ABfSrt 
[0 0 0 6] W*.K, JfeSKftttS^, 4 0 8, 1 6 3f 

a ©»« & mm+ %> if b - a jgttas * nt 

[0 0 0 7] Sit. #i¥ 8-203436 ^t»?SSi~ 

n. #£©*&«©«ft#K:»*-*«^i£-A©JH««fc 

@£±T. fe&fca/h*ffi*-&T*J»»ffiS"C«»ffl© 

©*»fi©«Jte#©**tttfc«ttffi« £ «3t»£ £ 
V»T«^tf-A©»ttS«ff*-S«^£-A##Wje3£ 

[0 0 0 8] 

[*W*»«P*l/J:5 4:-r*IIH] ±Effi*©« : F b-A 

ffi5tt$J5£g!Bte. 1 #©^?b-A©t$£M4S£#5£© ■ 

BHW-EBff fc»3t»tt#©it«e* 0 if LT b- A»tt 

©tSSSfci&gfcT*— ^ 0 iitfJ: 3 £ l/TV»* ©Tf . 

[0 0 0 9] A©CRT*iSiSfc*W-<& 
b-Afiitti&tS 1 mmCflf t b, b-AJ6M£$l 
5£fc43tt£#8?ffi£r4 0 wm, »J^ffl©->-^ h'^TX 
^KCRTOS^tfy^^O. 2 8mmtt5t. * 
S#fp^4, 4 0 8, leSfJDfcOTH. tft-A 
«B?5£©*3te#fc*#UT±T. fe&C»6 2 5|3| (= 

(1/0. 04)'). «/jN*ffiS-&T»Mfc£»DigT 
&K#*0, #H¥8-2 0 3 43 6^©t)OT 
tt, *?lf-Afc»r£©*3tt**K»LT±T, fe&K 
#<J4 9IeI (= (0. 28/0. 04) *) . 

[ooio] sfc, iifeibffs&ttftiEK «soiE-rfcse>, 

[0 0 1 1] fcfi. ±f5«£*feWtt. l*©lff-A 

{- «t o ^F-fffi w (c BgM$ nfc^f t*- a © tr— a w m iz & 
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it*. iifiolSUBtt. toSflto^jew-Tfc^ 

[0 0 12] ±E«Hl;:«*Tfc3*lfc'b© 

t'- A J&KHJt&tt S Jfttf -5 1> © T * -5 . 

[0 0 13] 

[KHS*Hfet"Sfc»&©^&] ttWefli©^ 

* F^VX^S*^ — CRT©^Kffi£, tt&fl©^— 

— cRT©g^®fc*f[6]@2m$n, ±te*7— cRTtc 

±f2^X h/X^ — >6»«bT»6n*H«7 r ->S« 

*uj $ nfc#«3t «3t#«j *afi*/^ * - > 

2©«*^R£***fc'b©Ta* (ffl#Jgl) . 
[0 0 14] ±E#lJ*K±ntf. KS!lSffi©->^ HtfV 
X^M*7-CRT©*^®tr, ttftfi©!^— #«©* 

f-fXT^S^nS. ICDfXM^-XJCCD^© 

*«fflV»T, 0S*.tfR, G, B ©#&£»■£»£,.&*# 
/I * - > 1*3 K*S t* * »>l£S^#©ffi*Mft1t ^ ft 
-5. -tbT. #»3tt«3tt*©***^^->rtK*W-* 

[0 0 15] iBVpe-AJBttifflJfc 

^;u^ £ -««»*€«J|L-r* , b©T*« (W*3g2) . 

[0 0 16] ±Ei«fcintf. *g&©«^k*-A£ISt 
tflilCIMUT, hrtK*ttSfBt«3fc#©«*t 

FA;? — >a<#7— CRT©^k®KlS3K$*1*. 

[0017] w^att^ify^/so-r^n*^^* 

F^VX^ (T/'S-ff^UJW 7-CRT 
©«£, zKT^lRlK^lf-ASSfJEOlBIHo (=k 

mmm • e> T«*MKfla»LT«*©»*'y 

[0 0 18] iOfXH/^->©H«t CCD*^ 



^^SttJ^SnSiB^— ^SfflViT, R, G, B©=& 

¥*isi©w« , t , 'Ci>ffiii*«-tn-€ f n«jfan-5. ^lt, 

£fS7tg7t#©£- F v h/^->K:mt-5»g*>i>&« 
tJWfcWfltfcSJB^T. Hy H/1iS'->©7K 5 F^fS]©« 

^(^©Kffijstt) anwstsft*. 

[0 0 19] fefc, ?fctlfe?M>' J r \* W 7> 9 9 *f 7 
OA7-CRTTH SiS#faK:*3tt##iIttUTV»* 
©T, tE*©****#©Wa»*K«t 0 h'7 Yr\9 — 

[0 0 2 0] Sfc. *5B93tt. ±f2tt^fcf-AJBM*$l£ 

g^a«. ±S25"T >/l^ — >©7-f >1S^[p]©« : fx 
^i^-fca^ffifcSBrrs'b©'?** (M&H3) . 
[0021] ±te«figic<tn«, «*«*»©*?£- 

8*fc»fc#©*»ffi«jWISfcJifc5«R©«7-'f >/t 

^-^eS^fXh/^-^, *7-CRT0Si 

[0022] m^\mytW¥y?-p<D-rfcn&^M>>* 

?tf-A*»f3e©miHo (=k (lESft) • j3) T*1R 

[0 0 2 3] ^©t-X F/1^->©iSlfett» CCD*/ 
5{C«t0 HsI©Jt^ii)f^Tmf3jA$n. -e©CCD*^ 
7^Stt*Sn*iS^x— ^Srffl^T. R, G, B©# 
#fiS5-Y>/^->lC*5WS^7 l eS7 l 6ft:© 

5-r>«#Gi ©WflE^'Wtn^-f-n-enjfi 

f^ns. LT, #Rft»fc#©#lK5-f W^-> 

n-s. 

[0 0 2 4] 

©USE ©^ P.] #5* 9! tc ffi S t*- A 

ftfc*? k* - a © if - a ( tr - a mm \z. « w- % 
;^-^*) siRijt-r**)©"^**. 

[0 0 2 5] iff-Afflf-AMI^ffitbl 
«. — CRTfcS^SnitKy F©3^7C©t:— A 
Jgtt (H^f-A©x^JU^-^) SraiJST^^ffii: 
*5-CRTC*SSnfcl85'f >f K tt«5< >0 
>*I^rB]©2^7t;©t:-A^^SiJg-r^)*tet^ 
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^te^Kb'-A^o^r^^t^U f&*©ffll 
^ffi * 5 -f ^ n 7 r -f ;p wsg t W b T K»J s n * 
*». V»mt>*5 — CRTO*3ttBK*W-*HH»Sftit 

[0 0 2 6] M«3t*ftfi:HT*'bOT** 

Wc. M*©Wj£#ttfc:3V»T*»93fc:«*«l£Sl3© 

aessimil. *-©«. m#o«s*ffi*jB i 

[0 0 2 7] &*5» BTFOBlBimi. M#©ffiiJ5t73)*£ 
KBiJ-T-Sfc*. ffi#©M£tt£$ rt'-AT'D 7 r-f 

[0 0 2 8] 01 (a) ttCRT«5RSK:«ft©Wf hf 
-ABm(i) (i = l. 2, 3) £j5rj£©bfy ^a-CRB 
»LTa»OS^#F(j) (j=l, 2, -) 
fctt«**tBIT*0. ISQBI (b) fct&mf fc*-ABm 
(i) tct 0 563tSnfc*ft©«56#F (i, k) ©»£«■** 
^-T0T£O, H0 (c) ttStfH-ABm(l)~B 
m (3) &nfc»flE»**-&J6K iTff fc:— A©fc: 

[0 0 2 9] £t*5> 110 (a) (CiJViT. P}F*9©£M?§lgG 
ttMl/TH«»»6*l/. I3H (b) , (c) fcisv* 
T. PttHIS©^ tf-A©tf— A7'D7r-fJl'T$ 1 
9. P' tta'J«$nfc*^t*-A©t*-A^D7 7"f^ 

Sfc, *3tt#F(i.k)tt. ffk-ABm (i) 
K±0Jt*Snfcft3t#<!>5'6, hT— Art©£d»6k# 

[0 0 3 o] if-A^n^T^WJ&^i* 
tt, *?\ CRTfflS^ItC, 01 (a) fc^fJ:? 

m-?tf-ABm(i) (i = l, 2, •••) ©KIHa^ 
MtF(i)oM#tf73 1 ei:^LTo = k mm 
WO • e iztzzmfeny^ZV-l X-CBr^of^ hA^ 

tf-Arttc»jsfi$n**¥3EF^I©iMW#3^S«^»fcSft:a 
.t^ic^X^it-f X€fJ!L, flv^. If— 

[0 0 3 1] ^(C. iOf^h/^->£CCDA^7 
"ClEI/fW-aiftb. 1110(b) KwtJ:5t. KttlBik 
A^lf b*-ABm(i)#C-?-©l?t*-ABm(i)l:J: 

ttt&nm-TZ). Sttftf— ABm(l)~(3)l*3l;:"&*n 
S«3ttS3t#:fc«k*««*ttaft*©T, Ifb'-AB 

m(i)«c*man*waE»*t4sv»»ca»:«x*s{"Tr 



:7a y HSnt»fliift5TW«. 

[0 0 3 2] fit, H0 (c) IZ^T&vlZ. tff 
- A B m ( 1 ) ~ B m (3) T'ff tti S nfc»flE»* * fc-JiS L- T 

^ tf— A©»«*jjffl-r*. -r&to-fe. m^Pt*-AB 

m(l)©«Jfc*3t#F(l,l)~F<l,3)T»Snfc»g# 
ffi. If fc:— A B m (2) ©5S3ttflbt# F (2, 1) ~ F (2, 3) 
T# 5 nfc»flE#*R f-ABm (3) ©«#*# 

#F (3, 1)~F (3, 3)"T?»SftfcJWflMM|j£. bf-AftK 
Rlt5nfcXJfi«C!)ttaC^ (£*6F(1,1),F(2, 
1), F(3, 1), F(l,2), F (2,2), F (3, 2), F(l,3), F (2, 
3), F(3,3)©«KliflE»*S^'J«) TS ditC ±01 
f t*-A©tf-A^'P77'f;i/P' S:StB-r-5 D 
[0 0 3 3] i2ll #5 — CRT©*?fcf-A}gtfc«l 

ltt. ■r-*JH&«»»2, CCD*^73, «^?££ 

»4 2fetfaiiffifla»W5*6«j«ati. ccd*/73. 
:7^KJ:0^-*^iHW»2fcttttaftT^*. & 
s&ttsn-cn-s. *fc, ^ e-A©»««je*tt, si 

gtfffl*7-CR T 6 £0B5©dr— ^JH: J: 0 

[0 0 3 4] CCD7J^5-3tt. #7— CRT6fflS^ 
ffl tcE?"J S nT^SfBfcttjWf H- A omtt \Z J; ^ T 

ajtbfcRo^ffflEStta-ra^je)©*)©-!?**. c 

CD#*^3fi, ^E/ £7 D©CCDXiJ7-fe 
S***^ 1 (04#M) tCfflSMf3 10i« 
S fC C R T &7?ffi \Z&5& 3 n/c/1 ^ — >B£t * ifgft $ it: 

3tt, I«*f3 1 (HT, CCD31tti5. ) ©« 

«r»iii*Ms«wr * d t n j: o es -> + 9 mm tcjs 

[0 0 3 5] CCDI'J7t>t3 111 04CSt± 
5C, 09*.« (*¥7 6 8 Xgfi4 8 4) iOlf 
2^7cThU-yi7X^icB3?!ISnTf £ t-5fc©T, 1 O© 

[0 0 3 6] @2l;i-rifiM<H*7-CRT6H 

«WifiJS!;&7— CRTT, 7— 77 

tf>«6 1. *7-y7>5>f 6 1 ©^SBtCSTS 

«»t«wr**iB»«»iaK6 2atf*7~^7f 

>f6io«S«B (7X^^X) CMTl-Ift^M 
ffll-T Sfg 2 ^SbS>miHlSS 6 3^«ATVi-5o 
[0 0 3 7] — -fy^y^Q 1 tt. 0 5 tC^-TJ;-5 

tlfc7,hH7"«OR (#) , G im , B (#) ©H 
3t#F„ F G , F,S«8*#WT*3ttffi6 1 1 *t»J«S 
nrni. Sfc. ^5^>*rt©«3eS©*«HcBf^lH 

tt&nTVi-S. ■tt J f-gcV'7>hgP6 1 3f^ilttR, G, 




: ftt^^>h«B6 1 3<0jt«CDn«^fflr«I3-^ 6 1 5 

[0 0 3 8] £lligI&$ffl[Hl8§6 2*4, VF«E6 1 4fr 
6i»i*SnSR', G. B(D#felC&JST*«ffc:--AB 

n*tf-AfHW«# (d*^ft^) KS^T^tte 1 
[0 0 3 9] S2eUffini[ilK6 3 14, Vffcf-ABm 

- 6 3H 5 s — ^ffiii»J«a5 2 36^6A^S*lS5^^1f-f 

[0 0 4 0] 5 s -^aii«(««2f4, 
£fc<DT, AflcWKtt, *7-CRT6(DSiWCC 

K^tt, ^HffiWfcBl (a) ©MHa(OK5ttffiaf Z> 
[0 0 4 1] 5 ? -^Btaft!l»aB2»4, «IE««fe77aW5 
7 - C R T 6 ©aiSSfflt 5 1 1 fe l:, IrI^— 

*^w*ccD*^5 3©»««ifp*«w-rs. * 

fc, 7 r -^«ta«»BP2»4, CCD*^73TKt9M 

[0 0 4 2] [2 3*4, «f fcf-A»!Rifl![5£Sttl CD^- 

SK2t4, A/D^»S2 1, VRAM (Video Random A 
ccessMemory) 2 2, RAM (Random Access Memory) 2 
3, R OM (Read Only Memory) 2 4 , V-f $ a zi > tf ol 

-**>sfe*fWW8B2 5, H»«-sj«aiffl 2 6 , 

«8«##ttiS2 7Rtfifl»2 8tIAT^<b. 
[0 0 4 3] A/DWS2 1H CCD*pC53^6 

iiaj^nAciij^ff (ccd 3 1 <D#ja«Tffi0iisn 
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#fcaj«"r&*><BT**. VRAM22H A/Dfi 
g§2 lT^^^ft^^A/DieSlSn&HSfi^ (fit 
T> ®*'r-^«t^'5. ) ^Mn/^iJTS^c V 
RAM 2 2 14, CCD3 lT5t0asn&7U-AiB« 

14, CCD 3 1*4 (768X484) fflOHsRSrWU 
:7U— AEHfttt (7jc?7 6 8 XII4 8 4) {HOHiSix 
— ^T*JB£SnS3&^, VRAM2 2&4, (7 6 8 X4 
8 4) m<Dl 0 fcfy h©ffl*7*-*£B«L»*Ktt# 

[0 0 4 4] ROM 2 4*4, if fcf— A©Jg«jBJ^&fr 

Sfc, RAM 2 3 1-4, Sd^BBSUWyDi/^A 
CfoTVRAM2 2£E«;5n&M*5 ? -**JfiVvr 
— a^JSfffflSSfffeilSOlSfgffia (7-^XU7) 

[0 0 4 5] fMfflJgB 2 5 *4, ?-^ffiii»J|ail{BJ2rt©# 
ffi©IWe***iHffl)U *7-CRT6^STCC 

[0 0 4 6] ra«B«#iBESB 2 6 tt, «^R£ffi4tf>5 

ffl*ans/^^— >«#©sara»fi#ssjw8P2 5^ 

^StCfc^Tte, Stt^Stf^^P vTSB^S^fT 
&fcnXl^OT% SM5 1 1 <D±fc&f&yt2l£2>rt 
^">fl§T^J7-CRT 6 0*7SSJ»&fr HoTfet 

^ e- a <Dx.^;^-^mtmm^<Dmu^ t; y ^ 

AftIK»t*3CfcttT€r&V>. 

[0047] ra»m#»ai«2 6t4, crt*sb^# 
£ t \z i DSiE*r^fcx*;i/^— ^cd^i&©^ 

[0 0 4 8] SBHJB«#*ttJ8S2 7tt, /t^->«^ 
^m«-^4, CRT8SffifiC!)CCD*^73C!)aftffi 

[0 0 4 9] 3I«SB28*4, CCDA^73M*7- 
C R T 6 ^cD^li^JWfI^CDMffiM^tC«iJ^^J^^ 5 t 

[0 0 5 0] H2l:S0, 4 tt, *7-CR 

t 6 \zmfK2nz>fflfem<Dffi%.<Drt#->m^ 
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kf— A^n^r-OHfteT-teF-.y h/^->. ^-f >7 

-» *t>©T'&*. f§^tlS4iJ, flTtf 

-ABm^7-CRT6 ICO^T^M^ftT^Sfilf 
fen&KVI X* : 77,5>%M.\s%Z>£.0\Z. A^ — >F*g 

[0051] mfemmm 5 /v-y:f-;i>:3>tf:x-* 

75><E>fc*frJffllg&5 1, CRT^©*^2§5 2&;tf:*— # 

-r*. 

[0 0 5 2] ±f2«^-f-A^«^SSl iCiSI^T, 

if- tf- a © if- a ^ r -f ;i/iffl^ b < ^-r > y 

7)©p:m. (2) ^x^it-fX^Mtck-S-xX h/ 1 ?^- 
(3) iff-A©^o7j-f;«, ©*« 
TfT&frft*. 

[0 0 5 3] R, G, B Og-feCDSfk: — AlCO 

fT&fcft*. *-£TT. eTFCKWTtt, GfiOtfh- 
[0 0 5 4] Sf, ft%&*©ttjEftKr)©3dKaaiC 

ftytwm «f x*;^-©ftx*;i^-^cD^&#i 

»ft#F(j)©JWtt«MSSK(j)£U «3tt#:F(l)0« 
tt»*K(l) F (2). F(3), ■••©56#aS 

*k(2), k(3), -ettiE-r*fr«t, #&7t#F 

(j) (J =2. 3, -) ©«jE«^77 (j)tt. 77(j)=K 
(1)/K(j) 

[0 0 5 5] #«3t#FCj)O«3ta**K(0f4. W-X 
t*- A SfliJ* b fc £ * (Dftftm L (i) £ 

(C*5V^Ttt, 7|(j) = L(l)/L(j) (J =2, 3, •••) 
K <fc 0 SjE^^C 77 ( j ) tffftfi 3 ft * . 
[0 0 5 6] #fMF(j)^tfeOT$*Wi5l 

#*3e#F(j)rti=Mftoaiisffi« (x, x) * 
»t£u (x, y) ic^^xsmbfc^a 

L(X, Y)i&fflUTn(X, Y)=L(X0, Y0)/L 
(X, Y)tCj;01«iE«^77 (X, Y) Slfffl-T* H 

L(X0, Y0)tettIE«S:«f(C©fc«>©S 
(X0, Y0) 

[0 0 5 7] JiiiBOct 5 fc. Sft® 6 1 1 0^#Sr*3t 



•jit, m^t*-ABmttSifi^tf->^P vTSiE^ 
Scj^fTftfrft'O**©-?, ffk'-ABm©I^K- 

±#k:iS-©«^K-ASj»»r*££tt-T?Sfcv». 

[0 0 5 8].tm. CRT«^ffl©5^^*aEK* 
t^Tte, tfk'- ABmCQfcf— ^ffliB&f^— W*Mz$> 
*3@H d «fc 0 t»»Ito&|fi|©£Bi£SEe y fPv 

(>d) T*¥**au*os3ft*©T. 7x^ms 

ftfc«^K— ABm©Sltt#ffl©X*;^— ##14. 0 
6 (b) ©.kSKBRSlbTH*. 

[0 0 5 9] C©«88TCRT*wffi*aKfcbT#6ft 

*H£tte. Hg| (a) ^jR-fJiolZ. if t-ABmO 
Si«*i^©x^;i/^-«-^K:»«bfcffaE»^©iWW* 

ft 77 <j) ££ttT?*fclr*. 

[0 0 6 0] 06 (a) tt. GfiS^KJtS-B-fc 

CRT^B<£rS»bitjSlfe@i«**-riaT*0, (rI0 

(b) «. SjE^SJ-iJttSSaWl^©^ tf— AOX 

^^-»***-THT*a. 0 6 (a) ©jmeawHi 

Gfi©m^ hf— ABm*i^3t$ftfcgP» (ifk'-AB 
m©X*;i^— ##©llj>5*JllM3ft;fcfiB#) (DM&T'fo 
0, »»W»ttSa*fiI©5^^3t3e©#M©««-©PI 

sia*iHi©5x^j6*©«MKtt, mm 

(b) fcwTJ:5K:, Iff-ABmCI^M-^ 

KSotw. aeaHm, Re, B&om?t 

#**fctf3ftfcD, «3tt<*:#*a#dftTa:V»«»©Hfk 
[0 0 6 1] **lfi©Jg«gT?tt, 1? lf-ABm©ffi£ 

^©^x^jfeas-y-^^'f ^fiTr****. £S7t 
fcx*;i^— #stM*3ft* j; 5 b 

TVi-So -r^tJ*. 07 (a) (b) (C^TJ;-5IC, * 
*J©5X^5£*fc»LT2HIia*©5^^3feaE©IM6 
&B*BlfS©^StAP v (C3J^.«P v/1 Oig) To 
^li^i+T, Hia (c) H^-r«k-5fC, t^-O^X 
^ ifeaEWT fe«*©X*;U*— jft«HBtt 3 ft* «fc -5 t bT 

[0 0 6 2] Cl©J:53ftSia7X^jfea£fc«t:DGft©ft 
3tt#«£5«fcS-&*fc, 06 (a) t*V»T. Gfe«® 

lO*©^— f *»6iE«ft*|jE«» 77 (j) Srffffi-r* Z. t. 

[0 0 6 3] ^(C. @807D-ft- hiEfflViT. flr 

#»tt«3ta**©*iiEff«c?j©s*iicfflac"3ViTiJiwr 

*. Sf. CCD^J/7 3 ^CRT^SW^^iStC 
*f fflSB b fcttJBTf* 7-CRT6 $ ** 

(#2) „ R, G, BOM^®7 

t,. l'3©fiJ«»©fi>t*©±#**JttS-a:*'b©T?, 

^j^«"Ge©S7t^^±^$-tt*t^«. *?tt6 1 

4 A»6 — je co x * G fi tc»-r * «^ hf - A 



(7) 
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Bm£ C R T^tk® Trt Bm&t'tZ £ i tC 
cfcOfr&frn*. ft*5. f^f-ABm©Iltffii?:C 
C D * * 5 3 ©»«!$gffi tCESjrr £ J; p \Z VX*> «fc 
[0 0 6 4] Src^T, u©«S«ITCCDA^7 3?: 
KIbL'TCRT'^HO±^«**fil«Stl, £©»& 

5*— ^fc*»Snfc», VRAM2 2C»«Sn5 (# 

4) „ 

[0 0 6 5] £45, CCD*^73 tttx— ^Hii©J19 

»2*»ssitiRi»i«^R^*¥ra»!{B**«ai*snT* 

K). ifk'-ABm^CCD*^7 3 ©Jt#SgH£j§§| 
j»*t-r*3"f era**, MMMeH©«MM*:©* 

0 0 6 (b) Kjj%-rJ:3fciii* (lftBMft©liitt) 

[0 0 6 6] gl/»T, VRAM2 2 [C^anfciB^^ 
— ^tWEIBlOiiSn, RAM2 3l:^nfclfr 
— ^ttfifc&an, RAM2 SOiif-i'A^^KO 

^vmh*?— ^tuaans (#6) . &*3. tu© 

ftjgfttt. RAM2 3IC-T^T TOJ Or-i'iWflMIl 

SanTti-SWT. VRAM2 2 tC^^Stlfc^lii^^ 

[0067] m*x. m^—A(Dmm.mmm^iflWi'& 
©p#ma t v (0tj*ji2 Mm) £w«Kan* (# 
8) . c©aiaE«MBA t vtt, ff3t#*Sia*ia]fc*ai 

[0 0 6 8] m^X. iftf-A«7X^SSfifCig 
#«SiJ£ft3 (#10) . Zl©iaRtt. 77.5>%.m£L* 

<t, Gfi©S3teflc©£Bfc:i5— X*;^-©*^— A 
*«I»3ftitCtt:ftS (El 7 (c) <DVtW*m> . 

[0 0 6 9] SlUC^lliTli. /5rje©BBctt**7L 
T^&V>©T' (#10TNO) . X'ryT'X 4\zmQ, 

iRAM2 3(Ct&^SnfeIli*x— ^t^ttKL. RA 
M2 SrtWH^x— ^^^©^l^lIjiStx— &\Z& 
(#4, #6) . T&fc'S. RAM2 3F*3(CS7C 

[0 0 7 0] -5-bT. HS^ m^tf— A©ait^r|6l©7 
X^^fifi^A P v-?-D&W)-£ J &-0-D7.y-y-7# 4, 
#6£i&t9jIL (#4~#10) . 57>^^S^«©^ 

»«ia**Bfi£ia»:fcjsrr*i: (#iotyes) . »ie 
faWLvofSMatztbOT*— ^3te*fi&TU ram 2 

3iztomatij±&m3it ; T—9 (s*x*;i^-©m?-t: 



- z» *«fig** a nfc i * ©ft 3t#©« Jt« t»*r * 
an (#12) . 5aa«^7-r^>. 

[0 0 7 1] RAM2 3fc*ttanfc«*S3ttU^JI'* 

To^Srcfrfcton*. 

[0 0 7 2] 0911 RAM2 3 {CfeiWanfcSTvSTt 

[0 0 7 3] HHfc*3V»T. *M»a8ttGe©*3tt#©» 
ftft*fls©«5t«»M(l), M(2), -M 

^©^7tgB^M(j)®{c^^©»«s^M75i, mm 
mn\zwLtft>fttzm.m (x, y) Tsai^n-s. ram 

2 3rtO#Ii?-^OW7Kl/X (CCD 3 1©® 

anfejB^x-^*g(x)fr^<i:, tt£fi<b©x&8K 

X=SX • g (X)/2 g (X) 

TiftH an*. WM'i>©Y**tt. -jgotfy 

f AY (0!l*.«4 0 /im) CttSnTHS. E9© + 

aJT*re««. ±E©iKJF3Erte"rJMianfci*flEai£> 

[0 0 7 4] 3fcfc, €HM£S'&<fc« (X, Y) fcistt* 

sjtu^35«*ffian*. S5tu^;i/©»3ttt. Mia 

ffftS'b&B (X, Y) &<P-btl,fz (5X5) 1B#© 
iS^x— ^©U^JU©i!®fnSm (X, Y) fc«fctjTfc£ 

an*, ^it, #ttafi<bffitt (x, y) ©ssteu-* 

;i/Sm (X, Y) tft4J:3fc. fttiEffigfCi} 

(x, Y)#flLffian£o w^fswgi-tfifi (xo, y 

0) fflSJtl/^Sm (X0, Y0) ^g^ff-S 1. 
#J*flE«'CH!fcfi (X, Y) ©*|iE««C»?(X. Y)H. 

?! (X, Y) = Sm(X 0 , Y 0)/Sm(X, Y) 

kij: osttjan*. 

[0 0 7 5] ^ClC. HI 0©7D— ^r— h£fflV*T7 

x^ii-^xcsgwaaKoviTBiwt**. sf. ccd 

T?*5-CRT6**fi±«3ta-a-a (#20) . n© 
*fi^K3t»4. *HE«»©«J¥*aa©»^tra«-c» 

-5. 

[0 0 7 6]g&^T. I©i^lTCCD^^7 3$ 

iti/TCRTasiBotss^aftsn (#2 
swan* (#24) . 

[0 0 7 7] m 1 0 ©7D-?t- NTH ftTtfrtf^ 
^ /3 ©8t£©fc»fc&#Tx— ^©ma^frfc? Jc 5 
tl/TV»5*«. Sl3tft:try^/5©iKIFfc43^Tt>1«jE« 
STjW^gc-pffl^itx-^ (HQic^TiS^©^-^) 
*fflV»Sdt**T#S©T. *tiEfiR«: 7j ©85Jfffla7j*» 
7Lfc^. RAM2 3l:MSnfcilT-^$ffl^T 



(8) " 
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[0 0 7 8] »iE«S»7©«JrfflS-CttD&*ttfcBi* 

[0 0 7 9] RAM2 3 KteEl 1 1 (a) tC^f 
*V»T, JBHMO). M(2), -M(8)tt. G-fi©«3t# 

[0 0 8 0] dOHSR^-^Oi-fe. *««©H«©W 
(1), M(2), •••M(8)©«#fcffi*5-r*H*5 s — ^fc* 

. n-^tijtf^r-BWjEffRijd), tj(2), -jj(8)e*u 
... t. rasa (b) fcw-rwjta^op^nifijWfttton 

L(x) £#5. 

[0 0 8 1] It, r©m^-L(x)*3f^©B8*U^ 
<09il«4 0 XMJW T2ffl-fb5!lSbT. I3H (c) 
C^tVWX^JIi^P (x) CWAUUX^Jfl^P 
<x)tt, raHfr&9I&#fc±5K:tt*«©HJl!£ra— © 
W^IWS. S£oT. 0!l*.tfl3BI (c) ©ABM 
©MRIT„*CCD3 i©««iB»c*tt*E*d„k:* 
»U HKil©BEIid M *JftKV'>X©3t^ffiF*/3 lfe 
fflt5TCRT«wBC*tf6BlD H l:«llt5. 
[0 0 8 2] WHT„*»6Elid„^©*lfttt. AjSU 
B^t^J©-r-5iS^X— ^©RAM2 Sfcfctt-STh'l' 
Xf>A*— £n A> n,. CCD3 l©*¥*l"I©Iii*tf 
yf*p„<!:t4i:, d M = (n B -n A ) • p H i£«fcf3flE 

[0083] mBdufrbjamDu^oiemt, 

D AB =d AB /3 1 tCJ:D31C£iJ£n<5„ fot. BBSD*, 
tt7Kl/Xt>A-n A , n B , HJfcKy^p 
i*UlSfflWTD M = (n,-n,) ■p H //3 1K«k 

[0 0 8 4] *LT, r©E»D Jli fc'&*n*at««© 

gfc£N AB (01 1 (a) Ttt8#) tt5i, 

/3=D AB /N AB =(n B -n A )- p„/ (/31-N AB ) 
[0085] ElOtcMD. itViT, A5-CRT6© 

$n-5> (#2 6) „ ££(C3 tf^-fe^WRBTS? t*-A 
€«*WfcHR»T*ttt. Ell 2{C^T«t5lr, Iff 
-ABm(l), Bm(2), 3:fcB£©£ft#F (1), 
F(4), -F(2r+1) (r=0, 1, •••) fcBIRMKIiRI* 
•T-St>©T-&-£>. tf— AKRSo«a = 3 j3TJ&0, &h' 

-a Bm(i) ©tf'tttaaitsn&ft^F a) ©*&£— 

ScbTV^o ftoT, &h:-ABm(i)|*IiC-a-in^® 



[0 0 8 6] &*5. h/t^-Xi 

[0 0 8 7].ttWC, 013 (a) (C^f J: 5 «^ 
fc? - A B m ( 1 ) A $ n * gt^ff^Tt 1C J: % £ 
tf-A Bm(10) l*jK-&*n*«3W*:*3tR: <£3ifif«£ 
«fc -5 fc, *¥#ft©5X*lMx7>^H 
sns (# 2 8~# 3 2<D)V—T> . TUt>*>. H^fcf 

-Artc-&*n*aa:*«««©a!s**9«*i;*j:"5 
k:. *¥#fa©5x*iJ-'rxj5*seMsns. 
[0 0 8 8] ateMS©«t^T?ISBJLfeJ:5tc, ifk' 
-A © tf- A« ® ft ©«3fc#«tt fc <k S»R*©83telf 

if— A»aK*H-a-i-©«3t<£a©x*;i/^-* 

6, .k'-A8fr®rt©fEft&«tem^t:-A 
*. tot, Ell 2©*^tt. b'-AtefMrtfC-^Sn^. 

KWWtja-r^TR— -c***^. #if-Afc3*©»« 

+'C.»fcKW-fcX&*"C3cri:, XI (=-/3) , X2 
(=0) BctfX3 (=+3) ©3^tfe-pTViS. 

[0 0 8 9] K-A»ifrtK'&sn*««*©aa**9 

<s£ u s «k 5 fc ^ x ^im xsses-r * i C t 14. 

tf— AKBoSa<3 e»C-r*Ctl'«fcO* 3 F*|6l©a9 
3eXS*9f&©2 7 (=3 X 9) ;5fciBlnS-fr-6'b©T?a 

a. 

[0 0 9 0] hf— AIHRSoSra<3 /3lC-T*t, i #S 
Otfk-ABm(i) (i=2, 3, •••) ©HBSJ&Ba* 
^X^lr-f X^HiW «k D A d • (i-1) (fib, A 
d = 3/3-a) «W-*¥*I*fcm*fc«>. ^©fcf-A 

rt©*i)ejStt. i#»i:Ad- (i-i) 7wrn, x 

l=-j3+Ad'(i-l), X2= + Ad-(i-l), X3 = J3 
+ Ad'(i-l)iM. 
[0 0 9 1] t^TjT, Mfc£©fttt. bf— AlBHa© 
fliAd (=3/3 -a) £/h£<T3@*t;!J0U 80£ 

a&«fl!K:**iti:-r*«iffi^c©»*«ftsan*t. cinic 

JfcUTkf— AIWI«a©3ME*Ad (=3/3 -a) fetfat 
[0 0 9 2] V»*, ffk-A0t'-A»iB©f'fX5 

-A©lf— Ayn^r-T^SMSi"**^. 0 l 2 fcjj* 
Tf X h/X^— >©5X^1t'f X*£, l#g©t'— A8»f 

(n + i) #a©f-A»f®t# 

tltfiVi. ^©i^, Ad = 0/nt&5«^, d©A 
dSra = /3-Ad iCf^A-T -5 t . 
a=3 (1 - 1/3 n) -3 



(9) 



atea = 2. 89/3 = 2. 8 9 X 2 7 0 = 7 8 0 umt 
£t<5. 

[0093] xo>&mmmiz. jwwsfctt, 

28) , CO*||feH#©x— ^*^e>, 013 (a) ir^ 

JtfiWtflCF (1) CDffmx-iS' C (1) <h®^ tf-A Bm (10) 
© fcf - A «f 'CaWIMt * nfcft3tfle F (27) ©jW«^- * C 
(27)<h£&ltttb, WWft^-^S^f S«3E«RnK 
±0*liEUfca. PS#SJt<ftUTfrfcton* (#3 
0) . 

[0 0 9 4] &iJ. Ell 3 (a) tt, WSf-i'C(l) 

. RT 6 SSntf X hA^->^L, fftf-A 
Bm(l)~Bm(10)*<Rg|*SnT^«>aB^©*SJtl/»fc 
.Rl*©*M»*a-tt, #7fc#F(0)~F(28) 
©W? fcf- A B m (1 ) ~ B m (1 0) HfiMtt tS ttT»3fc bT 

v»*««-*sutv»*. at. irih (b) «, mytWF 
(o)~F(28)©^es (ffdeS't) ©»*x-^c(o) 

~C(28)£jSbTl^*. £©»&■?— :?C(0)~ C (28) 

5. &i5, IHBI (b) TteZEffiffcb/fcffiSr^bTViS 

[0 0 9 5] ffSr-i' C (1) tm&^—5> C (27) 
— SbTUfcltntf (#3 0TNO) , 5^^t'fX« 

(#3 2) , W?*->£*B«U 3*, n&r 
-^C(l)«tWa5 J -^C(27) < t^Jttii$n-5 (#3 
0) . &T\ »flE5 f -^C(l)i»fllx-^C<27)i:* 

iff«x-^C(27)i:^— &b*:B#,6 (#3 0 TY E 

s) t, *&g*ii*7-r*. 

[0 0 9 6] iJcfc. tfk , -A©h-A/D7r-f;H 

Si, *7-CRT6i:ttBl 3 (a) CStfT, 
* - > ©^#fr& =btlT o 
[0 0 9 7] ^OrXh/^->&CCD*/53fi 

*u -tojwkB*©?*— nm (b) ic^-r^ 

*3t#F(0) ~F(26)©^S^©ffS5 ; -^C(0) ~ 

(0) ~C(26)©£fi£#UIlC<fct3, H14fcwtlft- 
A © tf— A fu y y -i ;i/ £ ^TiBiJJS^- ^ *tjf m $ n 

[0 0 9 8] mm'T-fCW) ~C(26)©"&fi£S!Ulte. 
WSx-^C(O) ~C(26)*^-tl J 6n@Tt*-A8»r®tC 
*5tt-5%7t{4g (XflEttl) C^SCASdtfciOfrft 
£©-&fiE*BlSW:, ^— ^Sj&fW^Tfr&o 



[0 0 9 9] *^tf— AOtf— AWSlMyCKMWcS* 

(k) (k = 0, 1, -2 6) *3fflr-3«?tf-ABm 
(i) (i = l,. 2, -9) {CMiSS-arS. fff-AB 
m(i)fc>»J«:-r*3«©lWflE7 : -^SC(i.i) (J=l. 
2, 3) TSTt-TSt, i, jtti= { (k/3) © 
mfkm +1. j= (k+l) -3 (i-1) 

[0 100] Iff- ABm(i)lCMJSTS 3<S 

©JMEf*— ^C(i.j) (j=l, 2, 3) ©k'-AJW® 

XJ®glX u tt. ± 2 0 £jg*.£:V>agBT. X u =-j3 
+ Ad-(i-l), X u =+Ad'(i-1), X U3 =B + Ad 
•(i-1) fib, 4d = 3^-aT, 3 = 2 7 0 (1 

mtni:, 013 (a) ©^JTtt, a = 7 8 0£tm£ 
&D» id = 3 0/imt&5. 

[0 10 1] fcl, §»ST-^C(i,i)CJtt5t: 
-ASrBrtfcisWSXfflKXLjftJHHU ^©XffiS 
X u K*r«f SUflE^-i' C (i, j) S^D y Y-?Z> Z. t 

\z «fc o «^ f- a © e- a y p y r -r ^Sr^-ra^^- 
^stu^ns. fir. c©8j&&£H:Ai£ffif9ffi5 
©^^g§ 5 2 tssti-s. 

[0102] gun 013 (b) iZTjk-tmm'r— 9 

C(0) ~C(26)©^mS«'«t-r»T#&nfe«^t:-A 

©tf-A^p^r-f^sr^-rjai^^-^TS.-s. m&T" 

U^UTS^bTV^. 

[0 10 3] &*5, ifBiBO^ffi©^ h/1^->«, C 

— ^tbT&gfcFy h©*-Sr^$i±S«t'5{c:bT ! b 
«k^. 013 (a) tC^-T 1 >#©*•©$]£ 

;u^^-r«!l«5 ; -^^#wrsJ;ptcbTfc«t<, ttft 
© 5 -r >tt<DWfe? : — ^ & e. «ic©«^ tf— a © h- a 
yo7T-r;i/^-rttex-^2r»t±ib. c©eai«s^ 
ViTftJ^WTiffliJ^x-^ *i*^-r 5 ck -5 tc bx t> i 

[0 10 4] ±82*ifiO»SBT»4, ^-^flitaw 

iU bTC R T*Sffit*Vt * 5X*tM' X*3E3EUXVi 
mi StC^Tcfc^fC ffi^*3ff4^e,*5-C 
RT 6 t-A^J^n^-^X >©8*«m-^Srjl^S 

[0 10 5] 01 5tt. OR08S7 i^-f KlE]gg8 t 
©fi^'JlElSST, OR0B7O-*OA**fl:lBt5!t 

8*»6a*ans8fe««#***5— crt 6 fcA^n 

-5. Sfc. ORHlK7©te73©A7a!ffi : FtCtt^-C U-flU 



(10) " 
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K8©ffi;*j©— g&J&<A2j£ftTV>*. a'-f K08S8M: 
x-f KKfWA t ^SnlBgiC^^n, il©x-f KB* 
fal a ttt. MAtfx-^BtaftJ«a2»c«kOlWWSii 

[0106] ff*§-sg£&4a>e>tijasn-&T-x h/^- 

>©8fe«{t-5f 9 te. m 1 6 {C^-T«fc 5 IC OR|sIgS7<h 
f-f KHSS8 tOie?!lia»KJ:Dx^ K088CR 

[0 10 7] MIC. ±e3EK©#*Tli, 7K-9-*rif 
UM-f^5-CRT hf - A © MfciH^ tc o 

JgVX 94 7<Dt) 7- C R T © f- A 7*7 r-f 

[0 10 8] 7A- Jl^-f 7©*7-CRTT 
tt> *5|i*|^lcLj^fcf— A»«*JWJ-r*fc*«D«3£'r 
-iS'^mT^^ViCDT, fiiJ€>E©7^7. M^->©7 
Xi?-!J-fX**¥*l^fi:©*SBHUfc3i«. fl^^r^O 

-CRTTlt *¥/S*OP*SlK:lf-A»tt*i|tm 

^tf— A©7jc¥*l«]©£— AWR5£ax. Sit^fpJWt* 

a x = n (l-l/3n) • 0 x 
ay=m (l-l/3m) ■ /3 y 

[0 10 9] K^TX^H^ffl*?- 
CRTT, m 1 7 «k 5 i£, GfeCD^tf— 

AS*¥#fflfc3 fcf^-fcJMWW (3/3x) , SBWftfc 

^x h/^->-m, *¥*iHi©«^jatt3j«. sistj 

[Sl®Mtt5^tftoT^S. &*5, Ell 7fcfcH 

[0 110] 7X5"^-TX^fILT, 7K¥*|S]Offite 

/3 = 9, m= 2 5/5 = 5 

[0 111] fot, 5X^^X11 7jc¥7jft©t:- 
AKPRax^ax = 9 (1-1/27) ■ fix = 2. 8 
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(54) DEVICE FOR MEASURING SHAPE OF ELECTRON BEAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure a shape of an electron beam at a high speed with 
high reliability. 

SOLUTION: A data reception control section 2 changes a raster size so as to allow a color 
CRT 6 to display a test pattern generated by a signal generator 4 and consisting of 
arrangement of plural dots in a way that a relative luminescent position of a luminescent 
fluorescent materials in dots differs among the dots. The test pattern is photographed only 
once by a CCD camera 3 and measured data are received by the data reception control 
section 2. A control section 51 calculates the luminescent position of the fluorescent 
material included in each dot and the luminance level, calculates a cross sectional shape of 
each dot (that is, a shape of an electron beam equivalently) by rearranging the luminance 
levels based on the luminescent position and displays the result on a display device 52. The 
measurement is conducted at a high speed by employing a photographed image of the test 
pattern consisting of plural the dots where the luminescent position of the fluorescent 
material in the dots differs from each other. 
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damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electron beam configuration measuring device characterized by providing the following. A display-control 
means to display on the screen of the shadow mask type color CRT for [ measured ] the test pattern which comes to arrange 
the basic pattern of two or more same configurations in the size from which the relative position of the luminescence fluophor 
in each basic pattern differs mutually. An image pck-up means to picturize the above-mentioned test pattern which opposite 
arrangement was carried out at the screen of the above-mentioned color CRT, and was displayed on the above-mentioned 
color CRT. The 1st operation means which uses the image data which picturizes the above-mentioned test pattern and is 
obtained, and calculates the relative position of the luminescence fluophor in each basic pattern for every color component. 
The 2nd operation means which calculates the electronic energy density distribution of the predetermined direction of the 
above-mentioned basic pattern using the relative position and luminescence brightness in each basic pattern of each 
luminescence fluophor computed with the above-mentioned operation operation means. 

[Claim 2] It is the electron beam configuration measuring device which a basic pattern consists of a dot pattern which comes 
to irradiate one electron beam in an electron beam configuration measuring device according to claim 1, and is characterized 
by the 2nd operation means being what calculates the horizontal electronic energy density distribution of the above-mentioned 
dot pattern at least. 

[Claim 3] It is the electron beam configuration measuring device which a basic pattern consists of a line pattern which comes 
to irradiate two or more electron beams continuously in an electron beam configuration measuring device according to claim 
1, and is characterized by the 2nd operation means being what calculates the electronic energy density distribution of the line 
cross direction of the above-mentioned line pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electron beam configuration measuring device 
which measures the electronic energy density distribution (namely, cross-section configuration of the predetermined direction 
of the electron beam irradiated by the screen of a color CRT that a pattern should be displayed) in the dot concerned of the 
dot pattern displayed on the screen of a shadow mask type color CRT (Cathode Ray Tube), or a line pattern, or the 
predetermined direction of a line. 
[0002] 

[Description of the Prior Art] Conventionally, the method of measuring the configuration of an electron beam as a method of 
evaluating the focal performance of a color CRT with high precision and quantitatively is proposed. 
[0003] The configuration measuring method of this electron beam irradiates fundamentally the electron beam which has 
predetermined electronic energy at a fluophor, is changed into a light energy, carries out photo electric translation of this light 
energy to electrical energy by image pck-up elements, such as CCD (Charge Coupled Device), further, is incorporated, and 
measures the configuration of an electron beam quantitatively using the pixel data obtained with the image pck-up element. 
[0004] However, it is applied to the screen dispersedly [ a shadow mask type color CRT / the fluophor of R, G, and B in three 
primary colors ], and regularly. And since it has the structure of making a part of electron beam penetrating by the shadow 
mask, and making a predetermined fluophor emitting light Irradiate an electron beam in spot in the specific position of a CRT 
display side, and a fluophor is made to emit light, and even if it picturizes this luminescence fluophor with an image pck-up 
element, the data (brightness information in two or more positions in a beam cross section) of sufficient amount to specify the 
configuration of an electron beam are not obtained. 

[0005] Then, conventionally, a fluophor is made to emit light in two or more positions in the beam cross section of an 
electron beam, and the method of measuring the configuration of an electron beam quantitatively using the pixel data which 
picturize these luminescence fluophors with an image pck-up element, and are obtained is proposed. 
[0006] For example, the minute variation rate of the irradiation position of the electron beam over the fluophor of a specific 
piece is carried out to the upper and lower sides and right and left, a luminescence fluophor is picturized in a U.S. Pat. No. 
4,408,163 official report in each irradiation position, and the electron beam configuration measuring device which calculates 
the configuration of an electron beam using the relative luminescence position and luminescence brightness of a fluophor 
within the electron beam in each irradiation position is shown in it. 

[0007] Moreover, JP,8-203436,A is made to carry out the minute variation rate of the irradiation position of the electron 
beam over two or more specific fluophors to the upper and lower sides and right and left, two or more luminescence fluophors 
in each irradiation position are picturized to it, and the electron beam configuration measuring device which calculates the 
configuration of an electron beam using two or more relative luminescence positions and luminescence brightness of a 
fluophor within the electron beam in each irradiation position is shown in it. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned conventional electron beam configuration measuring 
device carries out the minute variation rate of the irradiation position of one electron beam relatively [ right and left / the 
upper and lower sides and ] to a specific fluophor, repeats the image pck-up of a luminescence fluophor for every irradiation 
position and it is made to incorporate data required for the operation of the shape of beam, it has the fault which measurement 
takes a long time. 

[0009] For example, suppose that it is circular, and if the fluophor pitch of shadow mask type CRT 40 micrometers and for 
measured ] is set to 0.28mm for the resolution with a diameter of 1mm in shape-of-beam measurement, the beam 
cross-section configuration in the CRT display side of an electron beam In the thing of U.S. Pat. No. 4,408,163 It is necessary 
to carry out the minute variation rate of the electron beam to the upper and lower sides and right and left about 625 times 
(=(1/0.04) 2) to a predetermined fluophor, and to repeat an image pck-up. in the thing of JP,8-203436,A It is necessary to 
make the upper and lower sides and right and left carry out the minute variation rate of the electron beam about 49 times 
(=(0.28/0.04) 2) to a predetermined fluophor group, and to repeat an image pck-up. 

[0010] Moreover, when high stability is required during a measurement period in order to repeat, multiple times and, for 
example, Bure produces image pck-up operation in an image pck-up picture in vibration etc. during measurement, there is a 
possibility of becoming a measurement error. 
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[001 1] In addition, although it is a thing in the case of measuring the electronic-energy distribution in the beam cross section 
of the electron beam irradiated in equivalent by measuring the luminance distribution of the dot displayed by the 
above-mentioned conventional technology irradiating one electron beam, an above-mentioned problem may produce 
similarly, not only the case of this measurement but when display a line pattern on a color CRT and measuring the 
electronic-energy distribution in the line cross direction of this line pattern. 

[0012] this invention is made in view of the above-mentioned technical problem, and offers the electron beam configuration 
measuring device in which the high speed of the configuration of an electron beam and highly reliable measurement are 
possible. 
[0013] 

[Means for Solving the Problem] this invention the test pattern which comes to arrange the basic pattern of two or more same 
configurations to the screen of the shadow mask type color CRT for [ measured ] The display-control means displayed in the 
size from which the relative position of the luminescence fluophor in each basic pattern differs mutually, An image pck-up 
means to picturize the above-mentioned test pattern which opposite arrangement was carried out at the screen of the 
above-mentioned color CRT, and was displayed on the above-mentioned color CRT, The 1st operation means which uses the 
image data which picturizes the above-mentioned test pattern and is obtained, and calculates the relative position of the 
luminescence fluophor in each basic pattern for every color component, It has the 2nd operation means which calculates the 
electronic energy density distribution of the predetermined direction of the above-mentioned basic pattern using the relative 
position and luminescence brightness in each basic pattern of each luminescence fluophor computed with the 
above-mentioned operation operation means (claim 1). 

[0014] According to the above-mentioned composition, the test pattern which comes to arrange the basic pattern of two or 
more same configurations is displayed on the screen of the shadow mask type color CRT for [ measured ] in the size from 
which the relative position of a luminescence fluophor in each basic pattern differs mutually. This test pattern is picturized 
with image pck-up meanses, such as CCD, and uses the pixel data which constitute this image pck-up picture, for example, the 
relative position of the luminescence fluophor in each basic pattern calculates it for every color component of R, G, and B. 
And the electronic energy density distribution of the predetermined direction of a basic pattern calculates using the relative 
position and luminescence brightness in each basic pattern of each luminescence fluophor. 

[0015] Moreover, this invention consists of a dot pattern to which a basic pattern comes to irradiate one electron beam in the 
above-mentioned electron beam configuration measuring device, and the 2nd operation means calculates the horizontal 
electronic energy density distribution of the above-mentioned dot pattern at least (claim 2). 

[0016] According to the above-mentioned composition, two or more electron beams are irradiated dispersedly, and the test 
pattern which consists of two or more dot patterns from which the relative position of the luminescence fluophor in each dot 
differs mutually is displayed on the screen of a color CRT. 

[0017] For example, in the case of the color CRT equipped with the blind lattice-type shadow mask (aperture grille) of the 
fluophor pitch beta, the test pattern which irradiates an electron beam dispersedly at the predetermined intervals alpha 
(=k(nonintegral) -beta) horizontally, and consists of two or more dot patterns is displayed. 

[0018] The picture of this test pattern is incorporated by the CCD camera in one image pck-up operation, and the horizontal 
brightness center position of the luminescence fluophor in each dot pattern calculates it for every color component of R, G, 
and B using the pixel data outputted from the CCD camera, respectively. And the horizontal electronic energy distribution 
(namely, cross-section configuration where an electron beam is horizontal in equivalent) of a dot pattern calculates using the 
brightness center position and luminescence brightness in each dot pattern of each luminescence fluophor. 
[0019] In addition, in a blind lattice-type shadow mask type color CRT, since the fluophor is continuing perpendicularly, the 
electronic energy distribution of the perpendicular direction in the luminescence position concerned of a dot pattern can be 
obtained by the luminance distribution of arbitrary luminescence fluophors. 

[0020] Moreover, this invention consists of a line pattern with which a basic pattern comes to irradiate two or more electron 
beams continuously in the above-mentioned electron beam configuration measuring device, and the 2nd operation means 
calculates the electronic energy density distribution of the line cross direction of the above-mentioned line pattern (claim 3). 
[0021] According to the above-mentioned composition, two or more electron beams are irradiated dispersedly horizontally, 
for example, and it irradiates so that it may overlap perpendicularly in part mutually, and the test pattern which consists of two 
or more vertical line patterns with which the relative positions of the luminescence fluophor in each vertical line differ 
mutually is displayed on the screen of a color CRT. 

[0022] For example, in the case of the blind lattice-type shadow mask type color CRT of the fluophor pitch beta, an electron 
beam is horizontally irradiated dispersedly at the predetermined intervals alpha (=k(nonintegral) -beta), and it irradiates so 
that it may overlap perpendicularly in part mutually, and the test pattern which consists of two or more vertical line patterns is 
displayed. 

[0023] The picture of this test pattern is incorporated by the CCD camera in one image pck-up operation, and the brightness 
center position of the line cross direction (horizontal direction) of the luminescence fluophor in each vertical line pattern 
calculates it for every color component of R, G, and B using the pixel data outputted from the CCD camera, respectively. And 
the electronic energy distribution of the line cross direction of a vertical line pattern calculates using the brightness center 
position and luminescence brightness in each vertical line pattern of each luminescence fluophor. 
[0024] 

[Embodiments of the Invention] The electron beam configuration measuring device concerning this invention is explained 
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using drawing. The electron beam configuration measuring device concerning this invention measures the shape of beam 
(energy distribution in a beam cross section) of the electron beam irradiated by the fluorescence side of a color CRT. 
[0025] The method of measuring the two-dimensional shape of beam of the line cross direction of the vertical line displayed 
on the method of measuring the 3-dimensional shape of beam (energy distribution of an electron beam) of the dot displayed 
on the color CRT as a shape-of-beam measuring method of an electron beam and the color CRT or a horizontal line is 
learned. The dot for measurement irradiates an electron beam in spot, and both measuring methods are expressed as the 
former method. Since the cross-section configuration of the electron beam itself where the measurement result was irradiated 
by the fluorescence side of a color CRT in equivalent is shown, although especially the former measuring method is called 
beam profile measurement, the latter measuring method is called line-profile measurement and it is distinguished It is 
common in that all measure the shape of beam of the irradiated electron beam in the fluorescence side of a color CRT. 
[0026] Since it relates to both measuring methods, this invention first explains the outline of the measurement principle which 
starts this invention about the former measuring method in an aperture grille type color CRT at an example, after that, makes 
the former measuring method the 1st operation gestalt, and explains both concrete measuring method for the latter measuring 
method as 2nd operation gestalt. 

[0027] In addition, in the following explanation, in order to distinguish both measuring method, the former measurement 
result is called "beam profile" and the latter measurement result is called "line profile." 

[0028] It is drawing showing the state where 1, 2, --) were made to emit light, drawing 1 (a) i= 1, and (2, 3) - the 
predetermined pitch alpha - irradiating two or more fluophor F(j) (-- j= - [ the electron beam Bm of plurality / side / CRT 
display ] (i), and drawing showing the luminance distribution of two or more fluophors F (i, k) to which this drawing (b) 
emitted light with each electron beam Bm (i) - it is this drawing (c) each electron beam Bm (1) - Bm(» it is drawing 
showing the state where the beam profile of an electron beam was computed by having compounded the luminance 
distribution obtained by every 3) 

[0029] In addition, in this drawing (a), the slash section in a circle shows the portion which is emitting light, in this drawing 
(b) and (c), P is the beam profile of an actual electron beam, and P' is the beam profile of the measured electron beam. 
Moreover, Fluophor F (i, k) shows that it is the k-th fluophor from the left in a beam among the fluophors which emitted light 
with the electron beam Bm (i). 

[0030] the beam profile measuring method concerning this invention is first shown in the screen of CRT at drawing 1 (a) ~ as 
— electron beam Bm (i) (-- i= ~ a test pattern predetermined in the predetermined raster size from which the interval alpha of 
1 , 2, --) is set to alpha=k (nonintegral) and beta to the fluophor pitch beta of fluophor F (j) is displayed That is, change raster 
size so that the horizontal striped patterns formed in a beam of a luminescence fluophor may differ mutually, and irradiate an 
electron beam dispersedly so that a beam may not lap, and a fluophor is made to emit light, and a test pattern is displayed. 
[0031] next, this test pattern is picturized only once by the CCD camera, and it is shown in this drawing (b) as -- electron 
beam Bm[ from an image pck-up picture ] (-- the relative position (horizontal X coordinate prepared in the beam) and 
luminance distribution in the beam of the fluophor F (i, k) which emitted light with the electron beam Bm (i) to every i) are 
computed since the striped patterns by the luminescence fluophor contained in each electron beam Bm(l) - (3) differ -- 
electron beam Bm(~ the luminance distribution computed by every i) is the distribution plotted by mutually different X 
coordinate 

[0032] And as shown in this drawing (c), the configuration of an electron beam is computed by compounding the luminance 
distribution computed by electron beam Bm(l) -Bm(3). Namely, the luminance distribution obtained by the luminescence 
fluophors F (1 1)-F (1 3) of an electron beam Bm (1), The luminance distribution obtained by the luminescence fluophors F (3 
1)-F (3 3) of the luminance distribution and the electron beam Bm (3) which were acquired by the luminescence fluophors F 
(2 1)-F (2 3) of an electron beam Bm (2) the position of an X coordinate prepared in the beam composition (F (1 1) and F 
(2 1) from the left -) Beam profile P' of an electron beam is computed by compounding luminance distribution in order of F 
(3 1), F (1 2), F (2 2), F (3 2), F (1 3), F (2 3), and F (3 3). 

[0033] Drawing 2 is the block block diagram of the electron beam configuration system of measurement of a color CRT. the 
electron beam configuration measuring device 1 consists of the data taking-in control section 2, CCD camera 3, a signal 
generator 4, and the gauge control section 5 ~ having ~ CCD camera 3, a signal generator 4, and the gauge control section 5 
~ each — the cable of view abbreviation connects with the data taking-in control section 2 In addition, the data taking-in 
control section 2 is connected with the gauge control section 5 possible [ communication ]. Moreover, the configuration 
system of measurement of an electron beam connects the color CRT 6 of the measuring object to the data taking-in control 
section 2 with the cable of****, and is constituted. 

[0034] CCD camera 3 is for detecting the luminescence brightness at the time of the fluophor arranged by the screen of a 
color CRT 6 emitting light by irradiation of an electron beam. CCD camera 3 is equipped with the taking lens of the fixed 
focus to which image formation of the pattern picture displayed on the image pck-up side of the image pck-up element 3 1 
(refer to drawing 4 ) which consists of a CCD area sensor of monochrome, and this image pck-up element 3 1 by the CRT 
display side is carried out. When CCD camera 3 controls the charge-storage time of the image pck-up element 3 1 (henceforth 
CCD31), exposure control according to arbitrary shutter speed is performed. 

[0035] In the CCD area sensor 3 1 , as shown in drawing 4 (level 768x perpendicular 484), the pixel g of an individual is 
arranged in the shape of a two-dimensional matrix, and becomes, and one pixel g has size (level 8.4-micrometerx 
perpendicular of 9.8 micrometers). 

[0036] The color CRT 6 of the measuring object shown in drawing 2 is a magnetic-deflection type color CRT, and is 
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equipped with the 2nd drive control circuit 63 which controls the drive about the display rectangle (raster size) of the 1st drive 
control circuit 62 which controls the drive about the display image of the color Braun tube 61 which displays a picture, and a 
color Braun tube 61, and a color Braun tube 61. 

[0037] As a color Braun tube 61 is shown in drawing 5 , the fluophors FR, FG, and FB of R (red), G (green), and B (blue) of 
the shape of a stripe arranged regularly horizontally are printed on a face plate rear face, and the fluorescence side 61 1 is 
formed in it. Moreover, a predetermined interval is prepared before the phosphor screen in the Braun tube, and the aperture 
grille 612 of a blind skeleton pattern is formed. In the electron gun mounting section 613, three electron guns 614 are formed 
corresponding to each color of R, G, and B, and the deflecting yoke 615 is formed in the outside at the nose of cam of the 
electron gun mounting section 613. 

[0038] The 1st drive control circuit 62 controls the shape of beam (the configuration of a beam cross section, and electronic 
energy density distribution in the cross section) of the electron beam Bm corresponding to each color of R, G, and B which 
are emitted from an electron gun 614. The 1st drive control circuit 62 controls the drive of an electron gun 61 based on the 
beam control signal (video signal) inputted from the data taking-in control section 2. 

[0039] The 2nd drive control circuit 63 controls the raster scan in the fluorescence side 611 of an electron beam Bm, and its 
scanning zone (irradiation range). The 2nd drive control circuit 63 controls the display position of the electron beam Bm 
emitted from the electron gun 61 based on the raster size control signal (deviation control signal) inputted from the data 
taking-in control section 2. 

[0040] The data taking-in control section 2 controls the incorporation of data required for configuration measurement of the 
electron beam of a color CRT 6, and, specifically, controls the display of a color CRT 6, and the drive of CCD camera 3. In 
configuration measurement of an electron beam, on the occasion of measurement, the raster size for displaying the correction 
factor eta of an amendment sake and the predetermined test pattern for measurement is beforehand determined in the 
luminous efficiency of a fluophor so that it may mention later. In the luminescence variation between fluophors, a correction 
factor eta is an amendment thing, and is equivalent to a setup of the interval alpha of drawing 1 (a) in [ a setup of raster size ] 
equivalent, and both setting processing is equivalent to proofreading processing of the electron beam configuration measuring 
device 1. 

[0041] The data taking-in control section 2 controls image pck-up operation of CCD camera 3 in this data incorporation while 
controlling the display of the color CRT 6 in the data incorporation for configuration measurement of the data incorporation 
for determining a correction factor eta and raster size, and an actual electron beam. Moreover, the data taking-in control 
section 2 performs data processing of a correction factor eta and raster size using the picture signal incorporated by CCD 
camera 3, and transmits this result of an operation to the gauge control section 5. Furthermore, in configuration measurement 
of an actual electron beam, about two or more electron beams, the luminance distribution of a luminescence fluophor is 
calculated for every electron beam, and this result of an operation is transmitted to the gauge control section 5. 
[0042] Drawing 3 is the block block diagram of the data taking-in control 2 of the electron beam configuration measuring 
device 1. The data taking-in control section 2 is equipped with A/D converter 21, VRAM (Video Random AccessMemory)22, 
* RAM (Random Access Memory)23 and ROM (Read Only Memory)24, the control section 25 that consists of a 
microcomputer, the synchronizing signal delay section 26, the vertical-synchronizing-signal detecting element 27, and the 
communications department 28. 

[0043] A/D converter 21 changes into the digital signal of for example, 10-bit data the pixel signal (luminance signal 
incorporated by each pixel of CCD3 1) sent out from CCD camera 3. VRAM22 is memory which stores the pixel signal 
(henceforth pixel data) by which A/D conversion was carried out to the digital signal by A/D converter 21. VRAM22 has the 
storage capacity which can memorize the frame picture incorporated by CCD3 1 . With the gestalt of this operation, since 
CCD3 1 has the pixel of an individual (768x484) and a frame picture is constituted by the pixel data of an individual (level 
768x perpendicular 484), VRAM22 has the storage capacity which can memorize the 10-bit pixel data of an individual 
(768x484). 

[0044] ROM24 is the memory the control program for performing configuration measurement of an electron beam was 
remembered to be. Moreover, RAM23 gives the storage region at the time of performing a series of data processing using the 
pixel data with which the control section 25 was memorized by VRAM22 according to the above-mentioned control program 
(work area). 

[0045] A control section 25 controls the data communication with the gauge control section 5 while it carries out centralized 
control of the operation of each part in the data taking-in control section 2 and controls the incorporation of the image data 
based on a display and CCD camera 3 of a color CRT 6. 

[0046] The synchronizing signal delay section 26 delays only the predetermined time to which the vertical synchronizing 
signal of the pattern signal outputted from a signal generator 4 was directed from the control section 25. Although it is 
necessary in the operation of the correction factor eta of luminous efficiency to irradiate the electron beam of uniform energy 
and to compare the luminous efficiency of each fluophor with the whole fluophor It sets to the usual raster scan so that it may 
mention later. Since the vertical scanning is performed in the vertical-scanning pitch Pv, even if the pattern signal which 
makes the whole fluorescence side 5 1 1 emit light performs the display control of a color CRT 6, the energy distribution of an 
electron beam is changed in the vertical vertical-scanning pitch Pv. The electron beam of uniform energy cannot be irradiated 
at the whole fluophor. 

[0047] The synchronizing signal delay section 26 delays the vertical synchronizing signal of a pattern signal which makes the 
whole CRT display side emit light, and enables irradiation of an electron beam with little change of an energy distribution to a 
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perpendicular direction to the whole fluophor by shifting and carrying out the raster scan of the scanning starting position of 
each field scanning. 

[0048] The vertical-synchronizing-signal detecting element 27 detects the vertical synchronizing signal for which the pattern 
signal was delayed. This detecting signal is used for shutter control of CCD camera 3 in order to incorporate luminescence of 
the fluophor to the timing to which the fluophor in the image pck-up position of CCD camera 3 within a CRT display side 
emits light. 

[0049] The communications department 28 controls sending out of CCD camera 3 and the drive control signal to a color CRT 
6, and the data communication with the gauge control section 5. 

[0050] Returning to drawing 2 , a signal generator 4 generates the predetermined pattern signal for measurement (for 
example, beam profile measurement a dot pattern and line-profile measurement a cross hatching pattern and a line pattern) 
displayed on a color CRT 6. A signal generator 4 superimposes a predetermined vertical synchronizing signal and a 
predetermined horizontal synchronizing signal on the picture signal which shows the content of a pattern, and generates a 
pattern signal so that an electron beam Bm can carry out the raster scan of the predetermined display size standardized about 
the color CRT 6. 

[0051] The gauge control section 5 calculates the beam profile of an electron beam using the luminance-distribution data 
computed by the data taking-in control section 2, and displays the result on a drop 52 if needed while it consists of the drop 
52 and keyboards 53 which consist of a personal computer, such as a control section 5 1 and CRT, and controls operation of 
the whole electron beam configuration measuring device. 

[0052] In the above-mentioned electron beam configuration measuring device 1, beam profile measurement or line-profile 

measurement of an electron beam is performed by the procedure of calculation of the correction factor eta of the luminous 

efficiency of (1) fluophor, the test pattern display by (2) raster size change, and profile measurement [ of (3) electron beams ] 
** 

[0053] In addition, beam profile measurement is performed by the same method about the electron beam of each color of R, 
G, and B, respectively. Then, the following explanation explains beam profile measurement for the electron beam of G color 
to an example. 

[0054] First, data processing of the correction factor eta of luminous efficiency is explained. The correction factor eta of 
luminous efficiency is an amendment thing about the variation in the luminous efficiency between fluophors (conversion 
efficiency to the light energy of electronic energy). If the example of drawing 1 explains, in order to give explanation easy, 
supposing luminous efficiency is fixed, within each fluophor F (j), the variation in the luminous efficiency which should be 
taken into consideration will become only between the stripe-like fluophors F (j). If luminous efficiency of fluophor F (j) is 
set to K (j) and fluophor F (2), F (3), luminous efficiency K (2) of --, K (3), and — are an amendment on the basis of luminous 
efficiency [ of fluophor F (1) ] K (1) each fluophor F(j) (-- j= -- 2, 3, and -- correction-factor [ of) ] eta (j) is set to eta(j) 
=K(1)/K(j) 

[0055] since luminous efficiency [ of each fluophor F (j) ] K (i) is equivalent to amount [ when irradiating the electron beam 
of the same energy ] of luminescence L (i) -- the electron beam configuration measuring device 1 - proofreading processing 
- setting - eta(j) =L(1) L[ /] (j) (-- j= -- correction-factor eta (j) is computed by 2, 3, --) 

[0056] When luminous efficiency differs also within each fluophor F (j), two or more measuring points (X, X) can be set up 
in each fluophor F (j), and a correction factor eta (X, Y) can be computed by eta(X, Y) =L(X0, Y0)/L (X, Y) using the 
amount L of luminescence (X, Y) computed about each measuring point (X, Y). In addition, L (X0, Y0) is the amount of 
luminescence in the criteria position for a correction-factor operation (X0, Y0). 

[0057] As mentioned above, even if the pattern signal which makes the whole fluorescence side 61 1 emit light performs the 
display control of a color CRT 6, since the vertical scanning is performed in the vertical-scanning pitch Pv, an electron beam 
Bm cannot be changed in the vertical vertical-scanning pitch Pv, and the energy distribution of an electron beam Bm cannot 
irradiate a uniform electron beam at the whole fluophor. 

[0058] That is, in the raster scan for CRT displays, since a horizontal scanning is repeated in the vertical-scanning pitch Pv 
(>d) of a larger perpendicular direction than the range d in the peak value and abbreviation same level of an electron beam 
Bm, the energy distribution of the perpendicular direction of an electron beam Bm by which the raster scan was carried out is 
rippled like drawing 6 (b). 

[0059] If the picture which picturizes a CRT display side and is acquired in this state serves as a striped pattern of the 
luminance distribution corresponding to the energy distribution of the perpendicular direction of an electron beam Bm and the 
data of this image pck-up picture are used for it as shown in this drawing (a), it cannot compute exact correction-factor eta (j). 

[0060] In addition, drawing 6 (a) is drawing showing the image pck-up picture which picturized the CRT display side which 
made G color all emit light, and this drawing (b) is drawing showing the energy distribution of the electron beam of the 
perpendicular direction in a vertical scanning. The black portion of drawing 6 (a) is the picture of the portion (portion by 
which the mountain of an energy distribution of an electron beam Bm was irradiated) by which the electron beam Bm of G 
color was scanned, and a slash portion is the picture of the portion of the valley of a vertical raster scan. Since the portion of 
the valley of an energy distribution of an electron beam Bm is irradiated by the valley of a vertical raster scan as shown in this 
drawing (b), luminescence brightness is low from the black portion in it. Moreover, a white portion is the picture (namely, 
picture of the portion which is not emitting light) of the portion to which the fluophor of R color and B color is not applied to, 
or the fluophor is not applied. 
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[0061] The raster scan of the perpendicular direction of an electron beam Bm is moved per subline, and it is made for uniform 
energy to be perpendicularly irradiated by all fluophors with the gestalt of this operation. That is, predetermined moves the 
starting position of the raster scan of the 2nd henceforth distance deltaPv (about [ for example, ] Pv/10) every to the first 
raster scan, and it is made for the greatest energy to be irradiated also between subline raster scans, as are shown in drawing 7 
(a) and (b), and shown in this drawing (c). 

[0062] If the fluophor of G color is made to all emit light by such perpendicular raster scan, in drawing 6 (a), the luminance 
distribution of the fluophor portion of G color becomes uniform perpendicularly, and can compute exact correction-factor eta 
(j) from the data of this image pck-up picture. 

[0063] Next, data processing of the correction factor eta of concrete luminous efficiency is explained using the flow chart of 
drawing 8 . First, a color CRT 6 is made to monochrome all emit light, where opposite arrangement of CCD camera 3 is 
carried out in the predetermined position of a CRT display side (#2). All monochrome luminescence is performed by 
continuing throughout a CRT display side and carrying out sweep irradiation of the electron beam Bm over G color by fixed 
energy intensity, from an electron gun 614, when making the whole fluophor of one color component emit light among the 
color components of R, G, and B and making [ for example, ] the fluophor of G color all emit light. In addition, you may 
make it limit the irradiation range of an electron beam Bm to the image pck-up range of CCD camera 3. 
[0064] Then, it is stored in VRAM22, after driving CCD camera 3 in the state of this display, picturizing all the luminescence 
images of a CRT display side, transmitting the pixel signal which constitutes this image pck-up picture to the data taking-in 
control section 2 one by one and being changed into 10-bit digital data by A/D converter 21 (#4). 

[0065] In addition, the vertical synchronizing signal and the horizontal synchronizing signal are outputted to CCD camera 3 
from the data taking-in control section 2, and an image pck-up is performed synchronizing with the timing (namely, 
luminescence timing of the fluophor of the image pck-up range) to which an electron beam Bm carries out sweep irradiation 
of the image pck-up range of CCD camera 3. A picture (striped picture) as this shows to drawing 6 (b) is picturized, and the 
pixel signal which constitutes this image pck-up picture is transmitted to the data taking-in control section 2 one by one. 
[0066] Then, it is incorporated the pixel data stored in VRAM22, and last time, the pixel data stored in RAM23 are 
compared, and the pixel data of RAM23 are replaced by pixel data with large level (#6). In addition, since initial setting of the 
data of "0" is altogether carried out to RAM23 at the time of the first photography, all the pixel data stored in VRAM22 are 
transmitted to RAM23 as they are. 

[0067] Then, only time delta tv (for example, 2 micrometers) predetermined in the vertical synchronizing signal of an electron 
beam is delayed (#8). This time delay deltatv is the pitch which can carry out the abbreviation per-continuum scan of the 
fluophor by intensity [ perpendicular direction ], i.e., time to be equivalent to sub raster pitch deltaPv in drawing 7 . 
[0068] Then, it is distinguished [ the predetermined number of times to which move processing of the raster scan position of 
an electron beam was set beforehand, and ] whether it was carried out or not (#10). This number of times is the number of 
times which scans between raster scans by sub raster pitch deltaPv, and when move processing of the raster scan position of 
an electron beam is performed only for this number of times, it means that the electron beam of uniform energy was irradiated 
all over the fluophor of G color (refer to the state of drawing 7 (c)). 

[0069] In the first move processing, since the predetermined number of times is not ended (it is NO at #10), while picturizing 
about all the luminescence pictures after returning to step #4 and moving a raster scan position, the pixel data which constitute 
this image pck-up picture are compared with the pixel data stored in RAM23, and the pixel data in RAM23 are replaced by 
pixel data with large level (#4, #6). That is, the pixel data of the maximum level are stored in RAM23. 
[0070] Step #4 and #6 are repeated (#4-#10). and -- one by one -- the raster scan position of the perpendicular direction of an 
electron beam ~ every [ deltaPv ], making it move If move processing of a raster scan position reaches the number of times of 
predetermined (it is YES at #10) It ends, correction-factor [ of each fluophor ] eta (j) calculates the data incorporation for the 
operation of a correction factor eta using each pixel data (the maximum light-receiving data corresponding to the amount of 
luminescence of a fluophor when the electron beam of the maximum energy is irradiated) stored in RAM23 (#12), and 
processing is ended. 

[0071] The operation of correction-factor eta (j) using the pixel data which have the maximum light-receiving level stored in 
RAM23 is performed by the following methods. 

[0072] Drawing 9 is drawing showing the picture constituted with the pixel data which have the maximum light-receiving 
level stored in RAM23. 

[0073] In this drawing, the slash section is a part for the light-emitting part of the fluophor of G color, the light-emitting part 
part M of each fluophor (1), M (2), and -- since M (8) has fixed width of face and fixed length -- first - light-emitting part 
part M(of each fluophor — two or more brightness center-of-gravity positions are computed by every j) with the coordinate 
(X, Y) established in the image pck-up screen If it considers as the storing address (it corresponds to the pixel position of 
CCD3 1) X of each pixel data in RAM23 and the pixel data stored in this address X are set to g (X), the X coordinate of the 
brightness center of gravity will be computed by X=sigma X-g(X) / sigmag (X). On the other hand, the Y coordinate of the 
brightness center of gravity is set as fixed pitch deltaY (for example, 40 micrometers). A total of 32 positions shown by + 
mark of drawing 9 is the brightness center-of-gravity position computed by the above-mentioned operation method, and they 
exist. 

[0074] Next, the light-receiving level in each brightness center-of-gravity position (X, Y) is determined. The determination of 
light-receiving level is determined by the total Sm (X, Y) of the level of the pixel data for an individual (5x5) centering for 
example, on a brightness center-of-gravity position (X, Y). And a correction factor eta (X, Y) is computed so that the 



http://wvvw4.ipdl.jpo.go.jp/cgi-btn/tran_web_cg 



light-receiving level Sm (X, Y) of each brightness center-of-gravity position (X, Y) may become the same. For example, if 
based on the light-receiving level Sm (XO, YO) of a brightness center-of-gravity position (XO, YO), the correction factor eta 
(X, Y) of each brightness center-of-gravity position (X, Y) will be computed by eta(X, Y) =Sm (XO, YO) / Sm (X, Y). 
[0075] Next, change processing of raster size is explained using the flow chart of drawing 10 . First, a color CRT 6 is made to 
monochrome all emit light, where opposite arrangement of CCD camera 3 is carried out in the predetermined position of a 
CRT display side (#20). These monochrome all luminescence is the same as that of the case of data processing of a correction 
factor. 

[0076] Then, CCD camera 3 is driven in the state of this display, all the luminescence images of a CRT display side are 
picturized (#22), and the fluophor pitch beta calculates using the data of this image pck-up picture (#24). 
[0077] Although it is made to perform incorporation of data for the operation of the fluophor pitch beta anew in the flow chart 
of drawing 10 Since the data (data of the picture shown in drawing 9 ) used by the operation of a correction factor eta also in 
the operation of the fluophor pitch beta can be used If it is made to perform data processing of the fluophor pitch beta using 
the pixel data stored in RAM23 after data processing of a correction factor eta is completed, step #20 and data taking-in 
processing of #22 are omissible. 

[0078] Calculation of the fluophor pitch beta using the pixel data incorporated by data processing of a correction factor eta is 
performed as follows. 

[0079] The pixel data which constitute the striped picture shown in drawing 1 1 (a) are stored in RAM23. In this drawing, 
pinstriped M (1), M (2), --M (8) are the images for a light-emitting part of the fluophor of G color. 
[0080] The pixel data which are on the level line N of the specification of a striped picture among this pixel data are 
extracted, it multiplies by correction-factor eta (1) corresponding to the pixel data equivalent to the portions of pinstriped M 

(1) , M (2), ~M (8), eta (2), --eta (8), respectively, and signal L (x) to which level adjustment for the light-emitting part shown 
in this drawing (b) was performed is obtained. 

[0081] Furthermore, this signal L (x) is binary-ization-processed on predetermined threshold level (for example, 40% level), 
and pulse-train-signal P (x) shown in this drawing (c) is obtained. This pulse-train-signal P (x) has the same period as a 
striped period so that clearly from this drawing. It follows, for example, the interval TAB between AB(s) of this drawing (c) is 
changed into the distance dAB in the image pck-up side of CCD3 1, and this distance dAB is further changed into the distance 
DAB in a CRT display side using the optical scale factor beta 1 of a taking lens. 

[0082] The conversion in Distance dAB from an interval TAB will be computed by dAB= (nB-nA) and pH if the horizontal 
pixel pitch of nA, nB, and CCD3 1 is set to pH for the address number in RAM23 of the pixel data corresponding to A points 
and the B point. 

[0083] Moreover, conversion in Distance DAB is computed by DAB=dAB/beta 1 from Distance dAB. Therefore, Distance 
DAB is computed by DAB= (nB-nA) and pH/beta 1 using the address numbers nA and nB, the pixel pitch pH, and the optical 
scale factor beta 1 . 

[0084] And when the number of the striped patterns contained in this distance DAB is set to NAB (drawing 1 1 (a) 8), the 
fluophor pitch beta is beta=DAB/NAB=(nB-nA) andpH/(beta 1, NAB). 
It is come out and computed. 

[0085] It is changed into the picture of the test pattern to which it returns to drawing 10 , then all monochrome displays 
luminescence ] of a color CRT 6 come to irradiate an electron beam dispersedly at intervals of 3 pixels horizontally (#26). As 
irradiating an electron beam dispersedly at intervals of 3 pixels here, as shown in drawing 12 , an electron beam Bm (1), Bm 

(2) , and - are irradiated dispersedly at fluophor [ in every three ] F (1), F (4), ~F (2r+l) (r= 0, 1, --). The beam interval alpha 
is alpha=3beta and its center of each beam Bm (i) corresponds with the center of irradiated fluophor F (j). Therefore, all the 
striped patterns by fluophor luminescence included in each beam Bm (i) are the same. 

[0086] in addition, a test pattern may be made to carry out to the whole CRT display side, and includes the image pck-up field 
of CCD camera 3 - you may make it display a part on a field Moreover, you may make it make it display by one line. 
[0087] Then, as shown in drawing 13 (a), horizontal raster size is changed so that the striped pattern by fluophor 
luminescence included in an electron beam Bm (1) and the striped pattern by fluophor luminescence included in an electron 
beam Bm (10) may be in agreement (loop of #28-#32). That is, horizontal raster size is changed so that nine kinds of different 
striped pattern contained in an electron beam may arise. 

[0088] Since the luminescence brightness of the striped pattern by fluophor luminescence in the beam cross section of an 
electron beam gives the luminescence potential energy density in a beam cross section as the outline of a measurement 
principle explained, the luminescence position in a beam cross section is equivalent to the point of measurement for 
specifying the beam profile of an electron beam. Therefore, since all the striped patterns in which it is contained in a beam 
cross section in the case of drawing 12 are the same, supposing three striped patterns are contained in each beam, if point of 
measurement is expressed with the X coordinate prepared in the center in a beam cross section, it is three points, XI (=-beta), 
X2 (-0), and X3 (=+beta). 

[0089] Saying [ changing raster size so that nine kinds of striped pattern contained in a beam cross section may arise ] makes 
horizontal point of measurement increase to 27 (=3x9) point of being 9 times many as this, by setting the beam interval alpha 
to alpha<3beta. 

[0090] if the beam interval alpha is set to alpha<3beta -- i-th electron beam Bm (i) (-- i= -- since only deltad- (i-1) (however, 
deltad=3 beta-alpha) shifts horizontally rather than raster size-change before, the irradiation position of 2, 3, --) On the whole, 
only deltad- (i-1) shifts, and the point of measurement in the beam is XI = - It becomes beta+deltad- (i-1), X2=+deltad- (i-1), 
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and X3= beta+delta d- (i-1). 

[0091] By the way, the number of point of measurement increases, so that it makes small amount of change deltad (=3 
beta-alpha) of the beam interval alpha, and the accuracy of measurement becomes so high that point of measurement is 
increased. Therefore, determination of the number of the point of measurement corresponding to the desired accuracy of 
measurement also determines amount of change deltad (=3 beta-alpha) of the beam interval alpha according to this. 
[0092] What is necessary is just to set up amount of change deltad so that it makes size, of the beam cross section of an 
electron beam into the size in which a maximum of three fluophors are contained in a beam cross section now, and the striped 
pattern contained in the 1st beam cross section and the striped pattern contained in the beam cross section of eye watch (n+1) 
may become the same about the raster size of a test pattern shown in drawing 12 , when measuring the beam profile of an 
electron beam from the striped pattern of n mutually different beam cross sections. Since it becomes delta d=beta/n at this 
time, it will be set to alpha=3 (1-1/3 n) and beta if this deltad is substituted for alpha=beta-delta d. With the form of this 
operation, since it is referred to as n= 9, if the fluophor pitch beta is set to 270 micrometers, for example, the beam interval 
alpha will be set to alpha=2.89beta^2.89x270=780micrometer. 

[0093] Specifically, change processing of raster size picturizes the picture of a test pattern for every field scanning (#28), and 
from the data of this image pck-up picture, as shown in drawing 13 (a) Brightness data [ of fluophor F (1) by which the beam 
center of an electron beam Bm (1) was irradiated ] C (1), and brightness data [ of fluophor F (27) by which the beam center of 
an electron beam Bm (10) was irradiated ] C (27) are extracted. After the corresponding correction factor eta amends both 
brightness data, it is carried out by comparing both (#30). 

[0094] In addition, drawing 13 (a) shows the test pattern displayed on the color CRT 6 in the state where it was in agreement 
in brightness data C (1) and brightness data C (27), and draws only the portion by which electron beam Bm(l) -Bm(10) is 
irradiated. The slash portion in a circle shows the portion for which fluophor F (electron beam Bm(l) -Bm(10 of 0) - F (28)) 
is irradiated and which is emitting light. Moreover, this drawing (b) shows brightness data [ of the luminescence position 
(brightness center of gravity) of fluophor F (0) - F (28) ] C (0) - C (28). This brightness data C (0) By the operation of -C 
(28), the pixel data corresponding to a luminescence position are multiplied by the correction factor eta of the position, and 
amendment of luminous efficiency is performed. In addition, although this drawing (b) shows the normalized value, it is not 
necessary to carry out normalization processing in change processing of raster size. 

[0095] If brightness data C (1) and brightness data C (27) are not in agreement (it is NO at #30), while only the specified 
quantity changes raster size and performing the next field scanning (#32), a test pattern is picturized and brightness data C (1) 
is again compared with brightness data C (27) (#30). Processing is ended, when raster size is changed and brightness data C 
(1) and brightness data C (27) are in agreement hereafter, comparing brightness data C (1) with brightness data C (27) (it is 
YES at #30). 

[0096] Next, beam profile measurement of an electron beam is explained. An end of change processing of raster size performs 
the display of a test pattern shown in drawing 13 (a) to the color CRT 6. 

[0097] This test pattern is picturized by CCD camera 3, and brightness data [ of the luminescence position of each fluophor F 
(0) - F (26) shown in this drawing (b) ] C (0) - C (26) are computed from the data of the image pck-up picture. And the 
measurement data which shows the beam profile of the electron beam shown in drawing 14 by synthetic processing of these 
brightness data C (0) - C (26) is computed. 

[0098] Brightness data C (0) Synthetic processing of -C (26) is performed by putting in order and changing brightness data C 
(0) - C (26) into the luminescence position (X coordinate) in an electron beam cross section, respectively. This synthetic 
processing may be performed by the data taking-in control section 2, and may be performed in the gauge control section 5. 
[0099] since the beam cross-section size of an electron beam is the size which may emit light in a maximum of three fluophors 
~ brightness data C(k) (-- k= ~ 0, 1, —26) -- every three pieces - electron beam Bm (i) (-- i= -- it is made to correspond to 1, 
2, --9) Supposing it expresses three brightness data corresponding to an electron beam Bm (i) with C (i, j) (2 j= 1, 3), i and j 
will be determined from i= {(k/3 )integer part} +1 and j=(k+l)-3 (i-1). 

[0100] Moreover, supposing it expresses the luminescence position in the beam cross section of three brightness data C (i, j) 
corresponding to an electron beam Bm (i) (2 j= 1, 3) with X coordinates Xi and j, X coordinates Xi and j each are the ranges 
which do not exceed **2beta. Xi, 1= - It becomes beta+deltad- (i-1), Xi, 2^+deltad- (i-1), Xi, and 3= beta+delta d- (i-1). 
However, by deltad=3 beta-alpha, if beta= 270 micrometers, in the example of drawing 13 (a), it will be set to alpha^ 780 
micrometers and will be set to deltad=30micrometer. 

[0101] Therefore, X coordinates Xi and j in the beam cross section to each brightness data C (i, j) are computed, and the 
measurement data which shows the beam profile of an electron beam is computed by plotting the brightness data C 
corresponding to the X coordinates Xi and j (i, j). And this measurement result is expressed with the drop 52 of the gauge 
control section 5. 

[0102] Drawing 14 is measurement data which shows the beam profile of the electron beam acquired by synthetic processing 
of brightness data C (0) - C (26) shown in drawing 13 (b). The resolution of measurement data is 30 micrometers and level is 
displayed by the normalized relative level. 

[0103] In addition, the test pattern for the above-mentioned measurement may be displayed on the whole image pck-up field 
of CCD camera 3, and you may make it display only a dot required as measurement data. Moreover, you may make it 
compute the measurement data which shows the beam profile of the electron beam shown in drawing 14 from the 
measurement data only for one line shown in drawing 13 (a), the measurement data which shows the beam profile of two or 
more electron beams from two or more measurement data for a line is computed, and you may make it determine final 
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measurement data using this calculation result. 

[0104] Moreover, although the raster size control signal was sent out to the color CRT 6 from the data taking-in control 
section 2 and the raster size in a CRT display side was changed with the form of the above-mentioned implementation, the 
video signal of a test pattern inputted into a color CRT 6 is delayed from a signal generator 4, and you may make it change 
raster size, as shown in drawing 15 . By this method, improvement in the speed of raster size change is attained. 
[0105] Drawing 15 is the series circuit of OR circuit 7 and the delay circuit 8, the video signal outputted to one input terminal 
of OR circuit 7 from a signal generator 4 is inputted, and the video signal outputted from the delay circuit 8 is inputted into a 
color CRT 6. Moreover, a part of output of the delay circuit 8 is inputted into the input terminal of another side of OR circuit 
7. Change of delay time deltat is attained for the delay circuit 8, and this delay time deltat is controlled by the data taking-in 
control section 2. 

[0106] Only the predetermined time deltat set as the delay circuit 8 by the series circuit of OR circuit 7 and the delay circuit 8 
is delayed one by one, and the video signal 9 of the test pattern outputted from a signal generator 4 is outputted to a color 
CRT 6, as shown in drawing 16 . 

[0107] Furthermore, with the form of the above-mentioned implementation, although configuration measurement of the 
electron beam of an aperture grille type color CRT was explained, this invention is applicable about BIMUPU file 
measurement of a round shape mask type and slot form mask type color CRT similarly. 

[0108] Since the measurement data for computing the horizontal shape of beam was undetectable, although the raster size of 
the test pattern for measurement was accepted horizontally and changed in the aperture grille type color CRT, since the 
measurement data for computing the shape of beam in horizontal/vertical both directions is detectable, it is necessary by the 
round shape shadow mask type and slot form shadow mask type color CRT to change the raster size of the test pattern for 
measurement into horizontal/vertical both directions. In this case, if alpha x and a vertical beam interval are set [ a horizontal 
fluophor pitch / beta x and a vertical fluophor pitch ] to alphay for betay and the horizontal beam interval of an electron beam, 
raster size will be changed so that it may be set to alphax=n (l-l/3n), betaxalphay=m (l-l/3m), and betay. n and m are the rate 
of increase of the measurement data based on the raster size change in horizontal and a perpendicular direction, respectively. 
[0109] For example, considering the case where irradiated the electron beam of G color dispersedly at intervals of 5 pixels 
(5betay) horizontally at the 3-pixel interval (3betax) and the perpendicular direction, and the test pattern for measurement is 
displayed by the round shape shadow mask type color CRT as now shown in drawing 17 , in horizontal point of measurement, 
by this test pattern, three points and vertical point of measurement are five points. In addition, in drawing 17 , a large round 
head shows the irradiated electron beam Bm, and the small round head shows Fluophor F. Moreover, Komaru of a thick line 
shows the fluophor of G color, and a black portion is a portion which is emitting light. 

[0110] supposing it changes raster size and makes 27 points and vertical point of measurement increase horizontal point of 
measurement to 25 points « the rate of increase n and m of measurement data ~ it ~ it is set to n= 27 / 3= 9, m= 25 / 5= 5 
[0111] Therefore, what is necessary is just to change so that the beam interval alpha x with horizontal raster size may be 
turned into to alphax=9 (1-1/27) and betax=2.89betax and vertical beam interval alphay may turn into alphay=5 (1-1/25) and 
betax=4.8betay. 

[0112] Drawing 18 is drawing showing a part of state where raster size was changed so that the test pattern state of drawing 
17 might be set to alphax=2.89betax and alphay=4.8betay. This test pattern can be picturized by CCD camera 3, the 
luminescence position (two-dimensional coordinate) in the brightness data for a light-emitting part (black portion) of a 
fluophor and a beam cross section can be computed from the image pck-up picture, and the 3-dimensional beam profile of an 
electron beam can be measured by compounding brightness data by the same method as the case of drawing 17 based on the 
calculation result. And the measurement result is displayed on the drop 52 of the gauge control section 5 in three dimensions, 
as shown in drawing 19 . 

[0113] Next, line-profile measurement is explained, two or more line Ln (i) (from which the striped pattern of a fluophor 
differs mutually in a color CRT 6 as shown in drawing 22 (a) since the cross-section configuration of the line cross direction 
of the line pattern displayed on the color CRT 6 is measured in line-profile measurement ~ i= -- the line pattern which 
consists of 1, 2, --) is displayed and this displayed line pattern -- picturizing -- each line Ln(~ the electronic ERUNEGI 
density distribution in the line cross direction of a line is measured using the relative position and luminescence brightness 
within the line of the luminescence fluophor obtained by every i) 

[0114] Since proofreading processing of the shape-of-beam measuring device 1 is the same as beam profile measurement also 
in line-profile measurement, the display of the test pattern by raster size change and processing of line-profile measurement 
are explained hereafter, 

[0115] Drawing 20 is a flow chart which shows change processing of raster size. The procedure of the flow chart shown in 
this drawing is the same as that of the procedure of the flow chart fundamentally shown in drawing 10 , and each processing 
of step #40-#44 is equivalent to each processing of step #20-#24. 

[0116] Therefore, also in line-profile measurement, a change of raster size is made by the same method as beam profile 
measurement. That is, a color CRT 6 is made to monochrome all emit light, and the **** fluophor pitch beta for data 
picturized and obtained calculates this luminescence picture (#40-#44). Then, all monochrome displays [ luminescence ] of a 
color CRT 6 are changed into the picture of a test pattern which consists of two or more lines Ln (1), Ln (2), and -- as shown 
in drawing 21 (#46). The line interval alpha of each line Ln (1) which proofreads this test pattern, Ln (2), and -- is 
alpha=3beta to the horizontal fluophor pitch beta like the case of beam profile measurement. Therefore, all the striped 
patterns by fluophor luminescence included in each vertical line Ln (i) are the same. 
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[0117] Then, horizontal raster size is changed as shown in drawing 22 (a), for example, so that the striped pattern by fluophor 
luminescence included in the vertical line Ln (1) and the striped pattern by fluophor luminescence included in the vertical line 
Ln (10) may be in agreement (loop of #48-#52). Namely, the picture of a test pattern is picturized for every field scanning 
(#48). Brightness data [ of fluophor F (1) by which the beam center of the vertical line Ln (1) was irradiated ] C (1), and 
brightness data [ of fluophor F (27) by which the beam center of the vertical line Ln (10) was irradiated ] C (27) are extracted 
from the data of this image pck-up picture. After the corresponding correction factor eta amends both brightness data, it is 
carried out by comparing both (#50). 

[0118] If brightness data C (1) and brightness data C (27) are not in agreement (it is NO at #50), while only the specified 
quantity changes raster size and performing the next field scanning (#52), a test pattern is picturized and brightness data C (1) 
is again compared with brightness data C (27) (#50). Processing is ended, when raster size is changed and brightness data C 
(1) and brightness data C (27) are in agreement hereafter, comparing brightness data C (1) with brightness data C (27) (it is 
YES at #50). 

[0119] In addition, drawing 22 is drawing corresponding to drawing 13 , shows the test pattern displayed on the color CRT 6 
in the state where it was in agreement in brightness data C (1) and brightness data C (27), and draws only the portion as which 
vertical line Ln(l) -Ln(10) is displayed. The slash portion in the ellipse of this drawing (a) shows the portion into which 
fluophor F (0) - F (28) are emitting light. Moreover, this drawing (b) shows brightness data [ of the luminescence position 
(brightness center of gravity) of fluophor F (0) - F (28) ] C (0) - C (28) by the relative value (normalized value). This 
brightness data C (0) Also by the operation of -C (28), the pixel data corresponding to a luminescence position are multiplied 
by the correction factor eta of the position, and amendment of luminous efficiency is performed. In addition, although this 
drawing (b) shows the normalized value, it is not necessary to carry out normalization processing in change processing of 
raster size. 

[0120] Next, line-profile measurement is explained. An end of change processing of raster size performs the display of a test 
pattern shown in drawing 22 (a) to the color CRT 6. This test pattern may be displayed on the whole image pck-up field of 
CCD camera 3, and you may make it display only a line required as measurement data. 

[0121] This test pattern is picturized by CCD camera 3, and brightness data [ of the luminescence position of each fluophor F 
(0) - F (26) shown in this drawing (b) ] C (0) - C (26) are computed from the data of the image pck-up picture. And the 
measurement data which shows the line profile of the vertical line shown in drawing 24 by synthetic processing of these 
brightness data C (0) - C (26) is computed. 

[0122] Brightness data C (0) synthetic processing of -C (26) Like the case of the synthetic processing of brightness data C (0) 
- C (26) in the beam profile measurement explained by drawing 13 , as shown in drawing 23 , brightness data C (0) - C (26) 
After changing into three brightness data C (i, k) corresponding to the vertical line Ln (i) (2 k= 1, 3), respectively, X 
coordinates Xi and k in the beam cross section to each brightness data C (i, k) are computed, and it is carried out by plotting 
the brightness data C corresponding to the X coordinates Xi and k (i, k). And the line profile computed by synthetic 
processing of brightness data C (0) - C (26) is expressed with the drop 52 of the gauge control section 5. 
[0123] Drawing 24 is measurement data which shows the line profile obtained by synthetic processing of the brightness data 
C (1 1)-C (10 2) shown in drawing 23 . The resolution of measurement data is 30 micrometers and level is displayed by the 
normalized relative level. 

[0124] In addition, although the aperture grille type color CRT was explained to the example, a line profile can be measured 
by the method with the same said of line-profile measurement of a round shape shadow mask type and slot form shadow mask 
type color CRT. 

[0125] In this case, since the luminescence position of the fluophor of the line cross direction became dispersed, although the 
raster size of the test pattern for measurement was accepted horizontally and changed in line-profile measurement of a vertical 
line in the aperture grille type color CRT In a round shape shadow mask type and slot form shadow mask type color CRT In 
line-profile measurement of both the lines of length/width, since the luminescence position of the fluophor of the line cross 
direction becomes dispersed, it is necessary to change the raster size of the test pattern for measurement perpendicularly also 
in line-profile measurement of a horizontal line. 

[0126] In addition, although it is made to amend luminous efficiency with the form of the above-mentioned implementation in 
order to raise the accuracy of measurement, this amendment processing is omitted and it may be made to perform high-speed 
measurement simply. 
[0127] 

[Effect of the Invention] As explained above, according to this invention, to the screen of the shadow mask type color CRT 
for [ measured ] The test pattern which comes to arrange the basic pattern of the same configurations, such as two or more 
dots and a line It is made to display in the size from which the relative position of the luminescence fluophor in each basic 
pattern differs mutually, the data of the picture which picturizes this test pattern and is acquired - using ~ the predetermined 
direction (a dot pattern ~ at least - a horizontal direction --) of a basic pattern Moreover, by the line pattern, since the 
electronic energy density distribution of line width of face was calculated, large shortening of the taking-in time of the data for 
a measurement data operation is possible, and high-speed measurement is attained. 

[0128] Moreover, since data required for the operation of profile measurement in one image pck-up operation can be 
incorporated, it is not influenced of the vibration under measurement etc., it is stabilized, and the incorporation of reliable 
data becomes possible. 
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